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Strowger Manufacturing Methods 
Insure Strowger Quality 
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N the factories of Automatic Electric Inc. the wiring of 
all switches, such as selectors, connectors, etc., as well 
as their assembly, is accomplished by a series of pro- 
gressive operations. In switch wiring, each operator has 
one certain specified phase of the process assigned to her 
in which, from thorough training and constant repetition, 
she becomes remarkably skilled. By this specialization, 
both speed and accuracy are secured in the manufactur- 
ing operations. Constant supervision and exacting in- 
spection insure the quality of workmanship. 
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Every phase in the manufacture of Strowger Automatic 
telephone equipment has been carefully studied over a 
d ! period of years by the efficiency experts of Automatic 
ids. ' Electric Inc., with a view to so systematizing factory 
| Me- production methods as to eliminate lost motion and 
papdice unnecessary waste, and insure a uniformly high 
truest i standard of quality. Proof of their success is in every 
— ‘I piece of Strowger Automatic equipment which leaves the 
iers of ‘ ; factory to establish new records of durability and depend- 
<j and ability in the hands of the purchaser. 
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Automatic Electric Inc. 


Factory and General Offices: 1033 West Van Buren St. 
Chicago, U. S. A. 


Sales and Service Offices in All Principal Cities 
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The Secret of Long L ife 


REAL “inside evidence” of quality, al 


do insur long 
service lite trom “Black Beauty’ Poles ar lal 
every purchaser in the form of borings taken 
from each cylinder run. Complete sapwood pen 
striven tor, and is secured in most instances 
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American Steel & Wire 
Company's 


Perfected 
recernone WW ire 
Perfected Strand 


We announce the perfection of our 
new process of tight zinc coating 
that is smooth, deeply laid and 
naturally flexible as the wire. 


Produced in our old reliable standard brands 
“Extra BB” “BB” and “Steel” 


SALES OFFICES 
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R The annual report of the the amount of trouble affecting service to sub- 
Bell Report American Telephone and Tel- scribers is also an improvement of much im- 


Shows Soundness 
of Industry 


egraph Co. for 1927 is a 
weighty addition to the accu- 
mulated mass of evidence that the telephone busi- 
ness is one of the soundest and most stable in the 
country. In a year of moderate business recession 
from the extreme activity of 1926, the Bell system 
gained nearly 800,000 stations and increased its 
gross revenue 8.7 per cent. Net earnings per sta- 
tion were slightly less than 1926, being $11.76 per 
share against $11.95, excluding the special Western 
Electric dividend of 1927. It must be remembered 
that 1927 was the first full year to carry the burden 
of toll rate reductions made in October, 1926. 

Impressive as is the financial showing and satis- 
fying as is Mr. Gifford’s statement of policy in 
respect to earnings and dividends, to us it seems 
that some of the most noteworthy accomplishments 
of the year are those recounted in very brief fashion 
in the section devoted to progress in 1927. They 
are indicative of intensive study and effort to make 
improvements in the service which are of direct 
interest to the telephone subscriber. To reduce the 
number of uncompleted local calls by five per cent 
is a large matter when it is shown that this results 
in better handling of 200,000,000 calls a year. Like- 
wise, better handling of information calls and co- 
operation with subscribers who are operating pri- 
vate branch exchange switchboards are direct ben- 
efits to all telephone users. 

The marvelous change that has come over toll 
operating within the past two or three years is 
proved by the statements that the average time 
for handling a toll call in the Bell system has been 
reduced to 1!4 minutes and that 90 per cent of the 
calls are now completed while the subscriber waits 
on the line. 

Not only in the traffic but also in the plant depart- 
ments have been made improvements which directly 
affect the service to the subscriber. The reduction 
in time by one-half day from the signing of the 
application to the installation of service is a real 
improvement and the reduction by 12 per cent in 


portance. 

Independent companies, since they are practically 
all included in the group designed by the Bell Sys- 
tem as connecting companies, will be interested in 
the statement in reference to relations between Bell 
and connecting companies and the policy of co- 
operation so that the lines of Bell and connecting 
companies are linked together with the aim of 
effecting a “single, uniform, national service.” 
There have been rumblings of discontent in certain 
quarters relative to settlements between Bell and 
connecting companies in the matter of toll charges 
but, in the main, Independent companies and the 
Bell companies have been able to maintain harmo- 
nious relations along the lines suggested in the 
report. 

The technical advances and the plant extensions 
mentioned in the report are, of course, well known 
to readers of current telephone journals, but are, 
no doubt, of much interest to the thousands of Bell 
stockholders. There is little question that the hope 
expressed by Mr. Gifford has been realized and that 
the accomplishments of the year have not only 
given real satisfaction to the personnel of the Bell 
System, but have been gratifying alike to the tele- 
phone users and to stockholders of the company. 





‘ With the near approach of 
Prices = the construction season, mate- 
Material Firm rial prices and supplies again 
become a matter of interest to the telephone man- 
ager. A survey of conditions in the field does not 
reveal any radical changes either in supply or in 
price levels. Copper prices, while slightly higher 
than last year, have been practically stationary for 
several weeks and no indications of change to any 
great degree are in sight. Lead prices are low and 
the price of cable is now at a low level compared 
to prices of a few years ago. 
Prices on northern cedar poles are perhaps a lit- 
tle firmer than a year ago with the final results of 
this year’s cut still to be determined. Other pole 
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prices do not seem to have changed greatly. Gen- 
eral supplies do not show great change in any direc- 
tion. 

Altogether, the situation is one that does not jus- 
tify any expectation of saving by delay of orders 
and the advantage of having supplies on hand will 

warrant early purchase of what is needed for the 
greater part of the season. 





oe In the field of ordinary busi- 
Is 9, ness or industry, the conspic- 
solete: uous success of any line of 
effort, whether in manufacturing, distribution or 
merchandising invariably brings into the field many 
people who are hopeful of sharing the profits. Soon 
competition becomes keener and the hitherto suc- 
cessful units of the industry are put to greater 
efforts to maintain their place at the top or begin 
to slip down and finally out to make place for more 
aggressive or more economically operated units. 

The telephone industry had its era of competi- 
tion which has practically disappeared because 
of the economic unsoundness of two telephone sys- 
tems in the same locality. It has been assumed that 
competition has passed forever out of the business 
as far as local exchange areas are concerned. Yet 
it seems as unsafe to make this assumption as to 
assume that the present highly industrialized form 
of civilization will be the final form which civili- 
zation will assume. It is not beyond possibility 
that mass production by industry will some day 
become as obsolete as production under the guild 
system of the middle ages. 

That competition may easily spring up again in 
the telephone business is indicated by conditions 
in a number of places where new systems have been 
built or defunct systems revived. The reasons, 
assigned for the building up of these competing 
systems have been varied, but back of them all is 
apparent the same urge, the belief that “there’s 
money in it.” One unfortunate feature is that some 
of these competitive situations have been revived 
by men from the telephone industry itself. 

As far as the public in these areas is concerned, 
a few cents lower price, no service connection 
charge, a few days’ free service before rentals com- 
mence, still have their appeal to a section of any 
community and the competing company soon has 
the start of a subscriber list. Business people then 
follow because of fear of loss of an order if they 
do not have service on both systems. The average 
man in the average community has never been sold 
on the idea of any “natural monopoly,” nor has he 
any realization of the fact that, in the long run, 
two telephone systems cost the community more 
than one. He dearly loves a fight and a fight be- 
tween two telephone companies, two newspapers, 
or two stores, adds interest to life. 

Of course there will be telephone men who will 


—. 
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adopt the ostrich attitude and say “the public sery. 
ice commission will protect us.” In some states 
public service commissions are not too popular and | 
there is always the possibility that legislatures may 
be found to abolish the commissions or greatly re- 
strict their powers. 

For a number of years the telephone industry 
has been in a very unsatisfactory situation, but it 
will require constant vigilance to maintain it in that 
situation and to avoid the dangers of over-issue of 
securities, exorbitant rate schedules resulting there- 
from and the possibilities of competition which come 
because of the enviable record of the business. 





Resul f At A——— there is a tele- 

S a ts of phone exchange of about 400 

— stations. At B——— there is 
or 


also a telephone exchange of 
about 400 stations. We first saw these exchanges 
some dozen years ago and we have seen them at 
intervals since that time, so that we have kept 
track of their progress. At the time we first saw 
them there was little choice. Neither was an out- 
standing example of good telephone construction 
and each rendered a passable quality of service 
without any especial claim to excellence. 

Just about the same time, early in 1919, two 
young men returned from their military service and 
it happened that one got a job on the exchange at 
A——— and the other got a job at B———-.._ Per- 
haps an experienced personnel manager might have 
detected a difference at the time, but the ordinary 
man would have found little choice between them. 
Since their return, each with casual help has been 
responsible for the upkeep of the exchange on which 
he is employed. Knowing both men, we can not 
say that either has put more time and effort on the 
job than the other. 

In spite of the efforts of the man at B— the 
exchange has gradually been going back. Corners 
have gone over, slack has come into the lines, 
broken poles and cross arms have not been replaced 
and the exchange has taken on a decided run-down 
look. At A———— the reverse is true. Lines have 
gradually been straightened, slack pulled, pole and 
wire replacements made until the exchange is almost 
a model of its class. 





The reason can be given in two words, systematic 
started immediately to 
Grad- 
ually his trouble work has grown less and less and 
he has had more time for systematic overhauling 
of the plant. The man at B failed to sys- 
tematize his work and his trouble work increasing 
instead of decreasing finds himself with less and less 


work. The man at A 
work over the plant, taking a lead at a time. 


time to devote to reconstruction. The plant at 
A——— has been rebuilt continuously, while that 
at B———— will soon need a complete rebuilding. 


The lesson is obvious. 
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Practical Suggestions for Plant 


In the last installment we started the 
discussion of ways and means of deter- 
mining the actual condition of a telephone 
property as found in the field as of the 
date of inventory and appraisement. In 
this installment some consideration was 
given to the subject of conditioning bare 
poles—without their auxiliary equipment 
of crossarms, anchors, guys, etc. In con- 
nection with this discussion, it was sug- 
gested that very elaborate methods be 
dispensed with and that, in their place, 
equally satisfactory results can be ob- 
tained by utilizing experienced plant men 
and relying largely upon these men’s 
sound practical judgment. 

To illustrate the idea expressed in the 
latter part of the 
give the 


foregoing paragraph, 


may | following illustration: 
Some years ago I was retained, as con 
sultant, in connection with the valuation 
of a $30,000,000 Independent 


The company owning this property 


property. 
had 
its own valuation engineer, and a staff of 
some fifty field men employed in the task 
of inventorying the plant and equipment 
and rating such plant and equipment as to 
condition per cent. 
the valuation engineer worked out a very 


To obtain uniformity, 


elaborate scheme for conditioning each of 
the component elements of plant. With 
respect to the pole plant, certain charts 
were prepared, and each field man was 
supplied with a blue print of these charts. 
If a certain 
ternal rot 


number of inches of ex- 
were found, in the case of a 
given pole, this fact was noted. If a “rot 
pocket” was found on one side of the 
pole, details as to the extent of this ocket 
were noted. If heart, or cone, rot was 
encountered, this fact was very carefully 
noted. Supplementary 
made as to the condition of the pole above 
the ground line. After all of these dates 
had been tabulated, the blue printed dia- 
grams were referred to, and a certain dis- 
count—in terms of per cent—was made 
for surface rot; another discount for 
pocket rot; still another for heart or 
cone rot and a final discount for the con- 
dition of the pole above the ground. 


notations were 


detailed methods 
ployed with respect to the cross arms, 
guys, anchors, wire, cable, conduit, man- 
holes and the central office and subscrib- 
ers’ station equipment. In other words, 
the judgment of the individual field engi- 
neer was almost 
Theoretically, the system was so designed 


*Consulting Telephone Engineer, Wris- 
ley Building, Chicago, Il. 


Similar were em- 


entirely discounted. 


Valuation 


By CHARLES W. McKAY, M. E.* 


CHAPTER IX. 


that any two men could inspect the same 
item of plant or equipment (a pole, for 
instance) and get exactly the same results. 

From an entirely theoretical standpoint, 
the thoughts underlying this plan of pro- 
cedure excellent—assuming, of 
course, that the individual field engineers 
followed their instructions for data, but 
even on this hypothesis (the hypothesis 


were 


that the engineers followed the instruc- 
tions verbatim) so many and varying ele- 
ments enter into the physical depreciation 
of a telephone property that it is almost 
impossible to obtain intelligent results by 
following this cut and dried method; in 
other words, by attempting to eliminate 
the human element, or perhaps I may 
better express it by saying “by attempting 
to eliminate the good judgment element.” 

As a matter of fact, in this particular 
case the men were well trained, of high 
calibre and amply able to condition the 
tele- 
phone property, using their own common 


various component elements of a 


sense and good judgment. So here’s what 
actually happened. In connection with my 
consulting work, I frequently had occa- 
sion to make flying trips through the 
field. Very few of the field men knew 
me. One day I ran across a man who 
was conditioning a pole, together with its 
supplementary equipment of cross arms, 
anchors and guides. I came up behind 
him and took the liberty of looking over 
his shoulder to see what he was doing. 
He made a careful survey of the pole 
(and also of the auxiliary equipment of 
cross arms, anchors and guides) and sub- 
sequently rapidly recorded the condition 
percentages on his field sheet, without any 
reference to the instructions or scaled 
charts, with which he was provided, for 
automatically determining the condition. 

When the field engineer was through 
recording the data pertinent to this spe- 
cial pole, I “butted in,” expressed curi- 
osity, and asked him some rather detailed 
questions as to just what he was doing. 
This particular field engineer (still think- 
ing I was an outsider) was very patient 
and took great pride in telling me just 
what he was doing and why. After he 
had gotten all through with his explana- 
tion, and I was supposed to know, at least 
in a general way, “what it was all about” 
I called his attention to the blue printed 
charts and diagrams he was carrying and 
also to the instructions, and inquired their 


purpose. “Oh,” said he, “that’s a lot of 
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bunk prepared by those darned fools in 
the office who are trying to make auto- 
matons out of us field men, and who don't 
give us credit for having had experience 
in this kind of work—or even good com- 
sense. Say,” he continued, “if I 
were to follow these instructions, I could 
spend all day on one pole, and when I 
got through I'd be so balled up I wouldn't 
know whether the answer was right or 
wrong.” 

I did not comment upon this, but sub- 
sequently this field engineer and I went 
over the pole again in detail, using his 
own method (not the method prescribed 
by the instructions) and I had the oppor- 


mon 


tunity of making a mental note of the 
fact that the percentages, as re- 
corded by the engineer, showed excellent 


final 


judgment and were eminently fair to all 
concerned. 

The foregoing is but one of many simi- 
lar instances I encountered in connection 
with this .particular consulting job. In 
other words, I found it was well nigh im- 
possible to make a good man follow any 
such elaborate detail, and furthermore I 
found that when poor men attempted to 
“stick by the book” they made a terrible 
mess of the job. As a matter of fact, 
I recommended to the company’s execu- 
tives that the field force be weeded out, 
so as to eliminate the men of doubtful 
judgment, and that the good men be given 
more leeway in the exercise of their own 
individual judgment. 

This recommendation was adopted, and 
it was gratifying to note that the speed 
of the work was trebled, while a careful 
spot-check of the results, by others, 
proved that the degree of the accuracy 
was appreciably increased. This latter 
fact was distinctly established when the 
the came to 


engineers of commission 


_check over the inventory, comparing the 


results obtained under the original cut 
and dried method with the results ob- 
tained by my suggested method. 

There is little more to be said about 
the pole plant (exclusive of cross arms, 
anchors and guys) than was covered in 
the suggestions transmitted to you in the 
February installment. 

Now let us take up a consideration of 
the Patent anchors, being all 
metal, do not deteriorate rapidly and, if 
of a good make and thoroughly galvan- 
ized before placing in the ground, they 
are bound to have a high condition per 


anchors. 


cent. 
Most engineers consider the down-guy, 


en 
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from the pole to the anchor proper, as a 


part of the “anchor.” In other words, it 
is customary to so make up the unit costs 
as to include the anchor complete-in-place, 
including the down-guy. The reason for 
this will be obvious when it is remem- 
bered that anchors of a given size are 
placed for the purpose of holding certain 
predetermined loads. Hence it will be 
found that one size of guy-strand is used 
for heavy anchors; another for medium 
anchors, and still another one for light 
anchors 

If we consider the anchor-proper and 
down-guy as one unit, the examination to 
ascertain the condition per cent (in the 
case of patent anchors) will confine itself 
largely to a careful scrutiny of the down- 
guy, or strand. Siemans-Martin, or other 
equivalent, guy strand is usually well gal- 
vanized, and it has to be pretty old (or to 
have had to withstand exceptionally se- 
vere weather or strain conditions) to 
show any marked evidence of physical 
deterioration. Hence we are usually jus- 
tified in assigning a very high condition 
percentage to patent anchors which have 
been properly placed and properly main- 
tained. 

In the case of log anchors, however, 
we again have the problem of rot, or 
physical decay, to contend with. I do 
not propose to go into the construction 
problems, but I may say that it ts pos- 
sible to so install a log, used for anchor 
purposes, as to insure a very long life. 
In the first place, the log should be care- 
fully selected as to its soundness—and, 
preferably, it should be treated with car- 
bolineum (or an_ equivalent com- 
pound) before placing it in the ground. 
Secondly, when digging the hole for em- 
bedding the log, it is possible to provide 
adequate sub-surface drainage—through 
the means of a gravel under-bedding or 
otherwise. 

Let us assume the case of a plant where 
log anchors are used exclusively, and 
little is known regarding the original 
method of installation. In such a case, 
it would be advisable (in order to play 
safe) to dig test-holes (selecting the sub- 
jects for investigation hit or miss) and 
carefully examine the actual condition of 
the logs as found at the date of 
appraisement. 

In a case of this kind—if it were a 
known fact that most of the anchors had 
been placed at the same time and many 
of the anchors were found to be in poor 
condition—we would be warranted in 
assuming that all of the anchors have 
suffered a marked degree of physical de- 
terioration. Hence the condition per cent, 
as applied to the anchors, would neces 
sarily be low. ; 

In following the above suggested pro- 
cedure, it is of course assumed that the 
“rule of common sense” will be strictly 
adhered to. In other words, if it should 
develop that sub-surface and soil condi 
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tions vary radically, it may be that (even 
though many of the anchors are found to 
be in poor condition, and all of the 
anchors were placed at the same time) 
certain sections will be encountered where 
the soil is such as to afford adequate 
drainage (such as a sandy soil) so that 
the log anchors located in these sections 
will be in far better condition than the 
remainder. All of these factors must be 
taken into  consideration—using good 
judgment—and this is one of the reasons 
why the writer is so strongly opposed to 
cut and dried formulae for determining 
condition per cent. In other words, he 
the writer—is opposed to methods which 
tend to limit the exercise of common 
sense and good judgment on the part of 
the field engineer—always pre-supposing 
that the field engineer has the experience 
and natural ability to warrant the repos- 
ing of a marked degree of confidence in 
his personal judgment. 

Now we come to the subject of cross 
arms. Nowadays, most cross-arms are 
treated and, naturally, the span of useful 
life is much longer than it was in the old 
days when we used untreated arms. 

First, assuming that the arms are un- 
treated, we must watch for rot, especially 
near the point where the through-bolt 
penetrates the arm and pole; again, at 
the pin-seats (where the insulator-bearing 
pins are located) and finally at the outer 
extremities of the arms. At this latter 
location, rot is apt to set in on untreated 
arms and in some climates this rot 
spreads rapidly. Of course the point of 
attachment to the pole (the point where 
the through-bolt attaches the arm to the 
pole) is the point of greatest strain, and 
if rot set in at, or near, this locality, the 
arm is apt to break in two at the middle, 
when an extra heavy strain is imposed 
such, for instance, as a heavy high wind 
or sleet storm. , 

Another point to be watched for care- 
fully, in connection with untreated cross- 
arms, is “checking.” Cracks, or checks, 
may form which will materially lessen the 
strength of the cross-arm, and frequently 
cause it to split or break at inopportune 
moments. Often these cracks or checks 
existed at the time the cross-arm was 
placed—in rather an inconspicuous form. 
As time goes on, the natural strains im- 
posed on the cross-arm tend to make 
these checks more serious and cross-arms 
which show evidence of serious “check- 
ing” defects should be liberally depre 
ciated in arriving at the present condition 
per cent—always remembering that a 
checked arm may seem comparatively 
strong at the time of inspection (espe- 
cially if the inspection is made during 
good weather), but that such a cross- 
arm has an inherent weakness which is 
very apt to cause it to break down when 
any extra strain is imposed—such, for in- 
stance, as a heavy sleet storm, or wind, 


storm. It may als: well to remember 
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in this connection that one weak arm 
especially if it be a corner arm, or ap 
arm located on a curve in the pole line 
may cause a vast amount of damage 
When such an arm gives way, additiona! 
strains are frequently imposed upon the 
cross-arms located on adjacent poles— 
often causing them to } 
if they be in relatively good condition 
Now with respect to treated arms—as 
heretofore suggested, the proper treat- 
ment of cross-arms is a most excellent 


insurance against accruing depreciation 
attributable to the causes of physical de- 
cay and rot. Unless these arms show 
marked evidence of extreme age, the in- 
spection to determine the present condi- 
tion per cent, as found at the date of 
investigation and appraisement, may be 
limited to a more or less cursory 
examination 

In connection with both treated and 
untreated arms, it is well to assure 
oneself that the locust insulator-bearing 
pins are firmly seated in the cross-arm 
and do not show evidence of deteriora- 
tion from physical causes. These pins, it 
will be remembered, are chargeable to 
the cross-arm (and therefore to the pole 
line accounts—No. 241 for exchange and 
No. 251 for toll) while the insulators, 
themselves, are chargeable to the wire 
accemnts—Account No. 243 for exchange 
plant and Account 253 for pole plant. 

The only subdivision of the pole line 
account which we have not considered to 
date is the item guys. Needless to say, 
where any appreciable strain is involved, 
guys are made up of stranded wire cable, 
either Siemans-Martin or equivalent 
Such guy strands come in various sizes 
and tensile strengths ; are thoroughly gal- 
vanized and are held in place by three- 
Naturally, the life of prop- 


erly installed and properly maintained 


bolt clamps 


guys is bound to be long—presupposing 
the use of good materials. Hence, as a 
very general rule, we may say that guys 
will be found to be in very good condi- 
tion—warranting the assignment of a 
high condition per cent—or they will be 
found to be well nigh useless and of 
course in the latter case, they should be 
very liberally depreciated. 

This practically completes our consid- 
eration of the pole line account. Other 
accessories, such as push-poles, stubs, etc., 
may be found in individual cases—but 
these, as a rule, will be afforded the same 
general treatment as outlined under the 
discussion of determination of condition 
per cent for poles 

Before leaving the pole line account, 
however, it may be well to transmit the 
following suggestion : 

City poles and all poles running inte 
an appreciable amount of money, per in- 
dividual pole, should be inspected indi- 
vidually. The shorter and lighter rural 
and toll poles may, as a rule, be “spot- 


checked” and still maintair high degree 


ve torn loose, even | 
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of accuracy. Rural and toll poles are 
usually placed by the mile, and assuming 
that all the poles, in a given run, have 
been placed at the same time (and soil 
conditions throughout this -un do not 
vary radically) it will usually be found 
that an inspection of every tenth or 
fifteenth pole will suffice to afford a fair 
index as to the general condition of the 
pole line. 

Here arises a seeming inconsistency. | 
have gone to some pains to point out that 
it is the unexpired life of a plant with 
which we are concerned in determining 
condition-per cent. In other words, theo- 
retically, insofar as present condition is 
concerned, we do not care whether a pole 
is one or five years old, as shown by the 
books and records of the company. What 
we are concerned with is the unexpired 
life—in other 
found at the date of investigation and 


appraisement. 


words the condition as 


Now, you, the writer is incon- 
sistent when he stresses this point and 
repeatedly refers to “poles set at the same 
date” and “poles and cross-arms that are 


exceeding old,” etc., etc. 


say, 


My answer is simple and, I believe, 
straight to the point. It is true that we 
are only interested in unexpired life, and 
present condition as found at the date of 
investigation and appraisement. Never- 
theless, a full knowledge of historical 
data is vastly useful in reducing to a 
minimum the time required for field work 
and hence in reducing to a minimum the 
cost of appraisement. 
us assume the case of two pole lines, one 
ten years old and one one year old. If 
before inspecting the ten year old pole 
line, we know its history (date of in- 
stallation, type of poles used and sub- 
surface conditions 
fore-armed 


For instance, let 


encountered) we are 


with certain information 
which will cause us to be more thorough 
in our investigation. In other words, we 
are “looking for trouble.’ We may find, 
however, that the pole line is in excellent 
condition, has a long expected life and is 
therefore entitled to a very high grading 
as to condition per cent. If we do find 
this to be the case, after a very careful 
inspection, we certainly have not been 
biased by the historical data (to the con- 
trary, we have been helped by it) and the 
pole line has been accorded just as high a 
condition per cent as it would have been 
if we had started out with the impression 
that it was only a year or so old. 

In the case of the year old pole line— 
knowing that it is only one year old; 
knowing the grade and type of materials 
used, and knowing the sub-surface condi- 
tions encountered—we are warranted in a 
more cursory examination. In other 
words, we do not have to flounder around 
and examine every pole in as minute de- 
tail as we would have done if we had 
Started out with no knowledge of the 
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history of the line, or with the im- 
pression that it was five or more years 
old 

lf | make myself clear, you will see 
that the final whit 


affected by the assimilation of just as 


results are not one 
much historical data as is available—but 
the time (and therefore, the cost) of in- 
ventory and appraisement is depreciably 
reduced. 


Illmois District Conference 
Scheduled for LaSalle, 
March 14th 


From a recent bulletin of the Illinois 
Telephone Association we reproduce the 
following : 

The next district meeting will be held 
at La Salle, Ill., on March 14, and a very 
interesting and profitable meeting is fore- 
casted. Roscoe Wright of La Salle, who 
has been the chairman of the attendance 
committee of the state convention for two 
years, Springfield 
office that there will be a large attend- 
ance at this meeting, and everyone is in- 
vited to be present. 


has promised your 


Continuing, the bulletin says : 

Mr. W. S. Gifford, president of the 
American Telephone & Telegraph Com- 
pany, in addressing the 1927 convention 
of the National Association of Railroad 
and Utility Commission at Dallas, Texas, 
the following statement, which 
should represent the policy of every tele- 
phone company, large and small: 


made 


. .. The only sound policy is to con- 
tinue to furnish the best possible service 
at the lowest cost, consistent with finan- 
... There is not only no in- 
centive, but it would be contrary to sound 
policy for the management to earn specu- 
lative or large profits. 


cial safety. 


Earnings that are less than adequate 
must result in telephone service that is 
something than the best possible. 
Earnings in excess of these requirements 
must either be spent for the enlargement 
and improvement of the service furnished, 
or the rates charged for the service must 
be reduced. This is fundamental in the 
policy of the management.” 


less 


Rates to Foreign Countries 
Reduced 


New rates for transatlantic telephone 
service involving a reduction of approxi- 
mately 40 per cent were announced by the 
Illinois Bell Telephone Company March 
Ist. The reduction was made by the 
American Telephone & Telegraph Com- 
pany in cooperation with the British Gen- 
eral Post Office. 

The three-minute rate from points in 
Illinois to England, Scotland and Wales 
is reduced from $78 to $48 and the rate 
for each succeeding minute from $26 to 
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$16. The rate from Belgian cities is re- 
duced from $81 and $27 to $51 and $17; 
to Dutch cities, from $81.75 and $27.25 
to $51.75 and $17.25: to Swedish cities, 
from $84.75 and $28.25 to $54.75 and 
$18.25; to German cities, from $85.50 and 
$28.50 to $55.50 and $18.50. 

Announcement was also made that two 
hours been added to the 
period of the transatlantic telephone cir- 
cuit, making it available from 6:30 a. m. 
to 7 p. m., Central Standard time. This 
corresponds to 12:30 p. m. to 1 a. m. in 
Great Britain. When the service was 
opened a little over a year ago a total of 
only four and one-half hours of service 
daily was offered, which was later in- 
creased to ten and one-half hours. 

The transatlantic service has had a 
steadily growing volume of traffic since 
its inauguration on January 7, 1927. 
While New York and London have to- 
gether supplied 60 per cent of the total 
number of calls, the overseas telephone 
connection has also been utilized by forty- 
one states in the union and nearly all sec- 
tions of Great Britain. 


have service 


During the last two months extensions 
of the service have been completed to 
important cities in Belgium, Holland, 
Sweden and Germany and further exten- 
sions to other continental points of im- 
portance are contemplated. As a result, 
American visitors to Great Britain and 
the continent of Europe during 1928 will 
find a considerable number of cities from 
which they may enjoy direct telephone 
communication with their homes or busi- 
ness places in America. At the present 
more than two and a half million over- 
seas telephones have been brought within 
reach of the more than 18,000,000 in- 


struments of American subscribers. 


The scope of the present transoceanic 
telephone service has been widened until 
it now includes all points in the United 
States, in Cuba, and in England, Scotland 
and Wales. Connection may also be 
established to four continental capitals— 
Brussels, The Hague, Berlin and Stock- 
holm—as well as to important continental 
ports and financial centers, such as Ant- 
werp, Amsterdam, Rotterdam, Frankfort 
on the Main, Hamburg and Gothenburg. 


Columbia, Mo.—E. F. Carter, manager 
of the Columbia Telephone Co., a unit of 
the Diversified Investments, Inc., headed 
by Col. Theodore Gary, has announced 
this morning that the company would 
spend approximately $375,000 here for a 
building on a lot purchased a year ago 
which adjoins the Federal Building on 
the south, and for the installation in the 
building of the latest telephone equipment. 

Carter said that he had sent the plans 
for the building and equipment to head- 
quarters and that construction will start 
this spring. 











Loaded Phantom Circuits and 


Exchange Area [Trunk 


Requirements of a Loaded Phantom 
Circuit. 

In the discussion of 
ENGINEER, 


the Wheatstone 
March, 
1927) a skeleton diagram was given of 


bridge (TELEPHONE 
the non-loaded phantom circuit and the 
statement was made that a phantom cir- 
cuit is an application of the Wheatstone 
bridge idea to two circuits. No better 
argument could be produced to emphasize 
the importance of balancing the two side 
or physical circuits of a phantom circuit. 
It is still more important to obtain a per 
fect balance in loaded phantom circuits. 
The potential in the tip and sleeve con 
ductor of the loaded 


phantom circuit must be equal at all fre- 


side circuits of a 


quencies to avoid crosstalk; if this is not 
the case, that is, if the impedances of the 
side circuits are not equal at all points 
having the same distance from the send- 
unbalancing. <A 


there will be 


perfect balance can never be obtained in 


ing end, 


practice, but the balancing can be made 
so nearly perfect that the efficiency of 
transmission will be commercially good. 

In aerial construction the transmission 
efficiency increases with increasing dis- 
tances between wires as the normal ca- 
pacity of the circuit exceeds the induct 
view of the 


ance from the point of 


capacity and inductance required to pro- 


duce the minimum attenuation constant, 
RC 
as indicated by the equation L - 
G 


or LG=RC, which is the condition for 
obtaining the minimum attenuation con- 
But, if the 


circuit is not perfectly balanced, increas- 


stant in non-loaded circuits. 


ing the distance between the wires in-. 


inductive disturbance 


Usually the four 


creases also the 
from outside sources. 
wires making up a phantom circuit are 
placed at equal distances upon the cross- 
arms. If they are placed on the cross- 


arms so as to form a square, the side 
circuits being the diagonals of the square, 
then the relative values of capacity and 
inductance of side and phantom circuit 
are such that the capacity of the phan- 
tom circuit is more than twice that of the 
side circuit, and that the inductance of 
the phantom circuit is less than half that 
of the side circuit; consequently the 
phantom 


it of the 


transmission efficiency of the 


circuit is not quite as high as th 
side circuit. 
Placing, however, the four wires equi- 


distant horizontally on the same cross- 


Lines 
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arm so that two adjacent wires form a the inductance of the regular coil is 
side circuit, and that the two side circuits placed and the first full coil at the end 
Riaslte 


are transposed at equal intervals, the in- of the first complete load section. The 


jl 


lay . > , } + ae +4 . . - : ? 
ductance of the phantom circuit is made wave resistance or impedanc: i ijoaded 


greater than half the inductance of the line is composed of an actual resistance 


side circuit and the capacity of the phan and a blind resistance; both depend on 
tom circuit smaller than twice the ca the length of that part of the line which 
pacity of the side circuit, consequently in leads up to the first loading coil, and also 
this case the phantom circuit has the upon the frequency [If the leading up 
higher transmission efficiency. section is one-half of a complete section, 

In non-loaded cables with twisted pairs the actual resistance increases with in- 
, | 


the capacity is relatively considerably creasing frequency and attains high values 


larger and the inductance smaller than in in approaching the cut-off frequency, 


open wire construction, therefore the while the blind resistance remains negli- 
transmission efficiency is lower. In a_ gible over the entire frequency range, 
phantom cable circuit the capacity has thus the characteristic impedance remains 


been found to be as much as 50 per cent practically a pure resistance varying 





greater than the capacity of the side with the frequency. 
circuit. The arrangement in Fig. 1 shows that 
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When such phantom circuits are loaded, all requirements demanded by a loaded 


a separate phantom loading coil must be phantom circuit are complied with as near 
to perfection as ingenuity can accomplish. 


The 


introduced at each loading point, as can 


be seen from Fig. 1, which represents in side circuits are essentially non- 


diagrammatic form the standard loaded inductive to the phantom circuit and the 
phantom circuit used by the Bell com- phantom circuit is practically non- 
panies. The working conditions of such inductive to the side circuits 

a phantom circuit are that a current flow To effect a good balance the side cir- 
ing in the phantom coil in an inductive cuit coil windings are so arranged that 
direction must pass through the side cir- the line winding is separated or divided 
cuit coils in a non-inductive direction, and into two equal parts, one part going 
a current flowing in each side circuit in| around the one-half of the side circuit 


coil as 


whereby the two winding sections are in- 


an inductive direction must pass through inner winding and around the 
the two halves of the phantom coil in 
other half of the coil as outer winding, 


1, where the 


opp. site directions. 


The loading coil for phantom circuit terleaved, as shown in Fig. 


and the associated loading coils for the inner windings are represented by light 
side circuits are placed together. The lines and the outer windings by heavy 
three coils together are placed along the lines. The winding of the phantom coil 


is more complicated as both lines have to 
Each 


lines equal distances apart, thus forming 


equal loading sections. The terminals of be accommodated upon one core. 


the loading, that is, the first and last sec- of the four line windings consists of an 
tion are made “mid-section” and “mid- 
coil.” with other words, at the beginning 


inner section located in one quadrant of 
the core and an outer section located upon 


of the line a coil having the apposite quadrant, the two line wind- 


20 


only one half 
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ings associated with a given side circuit 
being distributed about the same pair of 
opposite core quadrants. 


Where Phantom Loading Is 
Applicable 


In the modern universal telephone sys- 
tem of a country we find an urban or 
local telephone traffic and an interurban 
or toll traffic. The local traffic is han- 
dled by single or multi-office exchanges ; 
the local subscriber’s lines being cable 
lines so short as not to require any load- 
ing, only long trunklines in large cities 
being long enough for loading. The toll 
trunks which bring the toll traffic to the 
local exchange, although located in the 
local area, belong properly to the toll 
plant, forming the connecting link be- 
tween local exchanges and the toll system. 

From the more or less densely popu- 
lated area of a city or town the telephone 
density decreases to grow again when 
the nearest belt of smaller communities 
is reached. Around the larger cities the 
traffic in the territory surrounding the 
city limits is large enough to warrant 
A-B toll service with A-operator’s call 
supervision, the subscriber calling by 
number. Here loaded lines, loaded phan- 
tom circuits and in certain tandem cen- 
ters repeaters find application. In this 
territory there was and still is a con- 
siderable mileage of open wire toll lines, 
which is being transformed into cable 
construction. Where repeaters operate on 
such open wire lines the loading coils, if 
there are any, will be removed, but there 
will be in the near future so few of 
these lines that they may be left out of 
consideration so far as loading is con- 
cerned. In the space surrounding com- 
munities with a_ single office we find 
farmer lines which do not require loading. 

Coming now to the interurban toll lines, 
which are long lines for long-haul traffic, 
we still find extensively open wire, as the 
traffic between many large cities sepa- 
rated by an expansion of sparsely settled 
land or by a range of mountains would 
not warrant the installation of cables. 
Such open wire lines operate with re- 
peaters and are not loaded, for reasons 
which will appear when repeatered lines 
are discussed. Where repeaters are in 
service on cabled lines these lines are 
loaded and also phantomed. 

There is a transition time during the 
increase in population in such sparsely 
settled territories, where the traffic does 
not warrant transformation of open lines 
to cables. During this time it may be 
advantageous to use a long open wire 
circuit for multiple telephony by means 
of carrier currents. Here phantom 
working is practicable but not with high 
frequency loading on the phantom cir- 
cuit; in such cases only the side circuits 
are loaded for high frequency. Where 
these open wire lines are connected by 
cables into city exchanges, or where two 


sections of open wire lines are joined by 
cables, special loading systems have been 
designed to suit this kind of cable. There 
is, however, a doubt whether multiple 
operation with carrier currents will be 
more economical than supplying an indi- 
vidual cable circuit for each channel, as 
carrier current equipment is rather ex- 
pensive to install and maintain; this must 
be carefully studied before a decision is 
made. 

The long-haul toll service is being ac 
commodated by cables, aerial and under- 
ground, whenever traffic warrants it; 
these cables are loaded and phantomed. 
Repeaters are inserted at certain points 
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ing the loading systems H-174-:56 and 
H-245-155 is the old part, that is, the 
data for the old method of loading on 
non-repeatered cables 

The designation of the systems is com- 
posed of a letter, here the letter H, and 
two numbers. The latter indicates the 
coil spacing. H means that the coil 
spacing is 6,000 feet in a cable, having a 
capacity of 0.062 microfarad per mile in 
the side circuits and 0.100 microfarad per 
mile in the phantom circuit. Of the two 
numbers the first one indicates the effect- 
ive coil inductance value in the side cir- 
cuit and the second one the effective coil 
inductance value in the phantom circuit. 


TABLE I—LoapING SYsTEMS—SMALL GAGE REPEATERED TOLL CABLES 


Attenuation loss Maxi- 


Nominal Nominal T U per mile at mum Trans- 


impe- 


cut-off 1,000 cycles geo- mission 


Coil dance frequency No.19 No. 16 graphical velocity 


Loading. 


system. Circuit. 

44-25 See cc ccccce 590 800 
H- 44- 25 Phantom .... 591 450 
Fi-174- G3 See oéciwass 584 1,550 
H-174- 63 Phantom .... 587 750 
H-174-106 Side ........ 584 1,550 
H-i74-106 Phantom .... 583 950 


H-245-155 Side ........ 582 1,850 
H-245-155 Phantom .... 581 1,150 
where the distances to be reached de- 
mand it. 

In all modern construction work the 
transformation to the ultimate all-cable 
system with repeaters has to be taken 
into account and the loading has to fit in. 
Therefore the various methods of load- 
ing have been co-ordinated and sys- 
tematized by the Bell companies. These 
systems may be still further developed 
in the future, but for the present they 
cover the field. 

Loading Systems 

The present-day loading systems are 
mostly designed to be operated in con- 
junction with repeaters whence the use 
of small gage toll cables. We will present 
the Shaw and Fondiller loading system 
tables as published in the Journal of 
A. I. E. E. in 1926 and follow them up 
with our explanations. 

The above table is divided in two parts, 
one part containing the data for loading 
systems H-44-25 and H-174-63, this part 
is the new part for loading of long 
repeatered cables, the other part embrac- 


Taste I]—Typricat Loapinc SysTEMS 


B.& B.& length miles per 


code No. (ohms).(cycles). S.G. S.G. (miles). second. 


5,600 0.48 0.25 5,000 19,000 
5,900 0.40 0.21 5,000 20,000 


2,800 0.28 0.16 500 10,000 
3,700 0.28 0.16 1,500 13,000 
2,800 0.28 0.16 500 10,000 
2,900 0.22 0.13 500 10,000 
2,400 0.25 0.15 250 8,000 
2,400 0.20 0.12 250 8,000 
The nominal impedance means the 
AL 


- of a uniform line hav- 
( 
ing distributed inductance. 


impedance 


The transmission velocity of a uniform 
line having distributed inductance is 


—_, 


1 
equal to =” but the transmission 
CL 

velocity of a coil loaded line is influenced 
by the cut-off frequency or rather by the 
lumpiness effects. The velocity of the 
coil loaded line at the cut-off frequency 
is lower than the velocity of the corre- 
sponding smooth line approximately in 
the ratio 2 to m, in other words, at the 
cut-off frequency there are approximately 
= coils per wave length in terms of the 
velocity of the corresponding smooth line. 
This brings us back to the natural vibra- 
tion discussed in a previous paper. We 
now see how American practice has 
changed by comparing the transmission 
velocity of the loading systems H-44-25 
with the velocity of loading system 
H-245-155 in the table I. 


FoR Toit ENTRANCE AND INTERMEDIATE 


CABLES. 
Nominal 
Coil Coil impe- Cut-off 

Loading Cir- inductance spacing dance frequency Attenuation loss T U 
system. cuit. (Henrys). (miles). (ohms). (cycles). fe! = at 1,000 cycles. 
E-28-16 Side ....0.028 1.09 650 7.200 S lw ’ 
E-28-16 Phantom 0.016 —_—‘1.09 400 7800 013 5 No WB.&S.G. 
CE-4.1-12.8 Side ....0.0041 0.176 600 45,000 0.22 lw 4 
CE-41-128 Phantom .0.0128 1.09 400 «6.8 500-S««.19. ¢ No 1S B.&S.G. 
M-44-25 Side .....0.044 1.66 650 4600 O09 ly ig pe 
M-44-25 Phantom .0.025 1.66 400 4900 024 5 No 16B.&S.G. 
E-248-154 Side ....0.250 1.09 1,950 2,400 0.081 } x: 

1200 2500 0.0705 No- 15 B.&S.G. 


E-248-154 Phantom .0.155 1.09 
- Note—Cable capacity is assumed to be 0.062 microfarads per mile for side cir- 
cuits and 0.100 microfarads per mile for phantoms. 
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Distribution of Attenuation Loss 


When it comes to toll entrance and in- loading coils in the side circuits are 
termediate cable the principal problem is spaced much closer than in the phantom The attenuation from the transmitter to 
to obtain the same impedance in the open circuits, the latter being loaded for voice the receiver can be determined at each 
wire line and in the cable to be joined frequency only. As the practical location point. The total attenuation loss from 


to it, as it is well understood that wher- 
ever repeaters are inserted the reflection 
effects become more impressive and any 
change in construction of line which is 
not accompanied by a matching of im- 
pedance in the two lines to be joined, may 


greatly impair what is gained by the re- 


of the loading coils may not be theoret 
ically correct in a good many cases, the 
actual loading sections are frequently 
made shorter and specially designed stub 
cables used to make up for the deficien- 
cies in loading section capacity, thereby 


adding lumped capacity. 


zero value at the transmitter to a certain 
value at the receiver end can also be de- 
ratio of 


termined; it depends on the 


input power to the output power. Taking 
the value of input power as 2 milliwatts 
and the value of the 


0.002 milliwatts the corresponding value 


output power as 


peater. The loading system F-248-154 About the “Prevention of Unbalances of Bl will be 3, 5. This is equal to about 
shows the closest approach of nominal in Toll Cables” the reader will find a 50 TU (correctly 49). This loss is 
impedance to cut-off frequency, the con- brief statement in the TELEPHONE partly in the subscriber’s lines, partly in 


dition of, or requirement for, matching 
impedance being that nominal impedance 
and cut-off frequency be as near as pos- 
sible the same in the lines to be joined 
together. It is for the cable 
loading sections when joined to open wire 
loading sections, to have the same total 
mutual capacity as the latter, which re- 


necessary 


ENGINEER of October, 1927 (section 85). 
Although phantom loading is not ap- 
plied to exchange area trunk cables, we 
will add Shaw’s and Fondiller’s table of 
the new loading standards for such cables. 
Taste III—New Loapinc STANDARDS 
FOR EXCHANGE AREA TRUNKS. 

Approximate cut-off 

frequency (cycles ). 


the switching apparatus at the exchange 
and in many cases in local trunk lines and 
toll lines. As every subscriber may make 
a toll call and as a call is liable to go 
some time over a trunkline, all four 
chances for loss must be taken into con- 
sideration jointly when determining the 


line construction. 


quires a much closer coil spacing. The  [oading Coil Coil High Low Assuming a subscriber’s line not to ex- 
loading system E-248-154 is best adapted desig- spacing code capacity capacity ceed three miles, then for a No. 24 B. & 
for incidental cables in loaded open wire ation. (feet). (No.). cable. cable. S. G. cable its attenuation loss would 
lines. The first loading point in the cable M-,88-. 9,000 602 2.900 3,200 0.3 61 or 4.2 TU. As there 
Ss. € Ss gp ; e . H-135.. 6.000 603 2.800 3,200 amount to U. aad 4 wi. As there 
is then placed at such a distance from  {-175.. 6,000 574 one 2,800 are two subscriber's lines this would have 
the last loading point in the open wire D-175.. 4,500 574 2,900 3,200 to be doubled. Allowing also some loss 


line that the total capacities of the joined 
loading sections are nearly the same. 
The loading system E-28-16 is designed 
for use on entrance cables and interme- 
diate cable joined to non-loaded open wire 


High capacity cable has approximately 
0.083 microfarad per mile. Low capacity 
cable has approximately 0.066 microfarad 
per mile. 

The M-88 system is designed for the 


in the switching apparatus and for reflec- 
tion losses, a maximum of 1 $l or 14 TU 
may be figured on. Adding to this an 
allowance of 13 T U for the loss in trunk 
27 TU as permissible 


lines, we obtain 27 


lines; for the same purpose the M-44-25 shorter lengths of fine wire gage trunk loss outside of the allowance to be made 
loading system has been used, but the cables mostly used in exchange areas. for the toll lines. The difference be- 
E-28-16 system is the most efficient of the The H-175 system is intended for use on tween 50 TU and 27 TU or 23 TU 


two because its impedance characteristics 
are more satisfactory at the upper speech 
frequencies. However, the M-44-25 sys- 
tem utilizes higher inductance loading 
coils and has longer coil spacing, which 
makes its use more economical in some 
respects. 

The CE-4.1-12.8 system is intended for 
use on incidental cables in open wire line 
on which carrier telephone or carrier tele- 
graph systems are superposed. The high 
cut-off frequency serves to obtain satis- 
factory impedance and attenuation char- 


the large number of low capacity cables 
still in operation. 

The transmission characteristics and 
detailed descriptive data of the cable used 
for exchange trunking are also given in 
a subsequent table by Shaw and Fondiller, 
which is also reproduced here for sake of 
completeness of the discussion. In this 
table are also included the non-loaded 
trunks. 

In connection with above table it may 
be mentioned that the No. 24 B. & S. G. 
non-loaded cable circuits are the least ex- 


should be sufficient to secure satisfactory 


transmission over the greatest distance. 
However, when studying the transmission 
problem for a new line it will be neces- 


The 


appearance of the repeater has wrought 


sary to treat each case by itself. 


such change in long line transmission pos- 
sibilities that with proper engineering it 
should be possible to bridge almost any 
distance at a cost per mile which would 
compare very favorably with earlier costs 
of construction. 


acteristics in the loaded incidental cables. pensive and the H-135 loaded No. 16 Fort Stockton. Texas—Additions and 
With the loading system an impedance B. & S. W. cable the most expensive. As improvements to telephone lines of Ran- 
corrective network is required at the a rule the higher the cost the lower the kin, McCamey, Marfa, Fort Davis, 
terminals of the carrier loaded cables. transmission efficiency of the system as Peetiiic ond uit towns of the Fort 


It will be noticed in the table that the 


indicated by their attenuation loss. 


Stockton properties are being planned for 
the summer construction. 











TaBLE IV—TRANSMISSION CHARACTERISTICS OF TyPICAL EXCHANGE AREA TRUNKS. 
Cable Capacity, Cut-off — Circuit Attenuation — —— 

conductor microfarad ; Coil frequency impedance _ _loss | Merton, Wash.—R. E. Welch has pur- 

B. mo G. ey ee code No. (cycles). = ).TU OD mile. chased the Merton Telephone Company, 
22 0.083 Non-loaded vit en 570 18 and improvements are being planned for 
24 0.079 M- 8&8& 602 2,900 900 1.48 the betterment of the exchange. 
22 0.083 M- 88 602 2,900 990 0.96 A a 5 ae 
22 0.083 H-135 603 2,800 1,300 0.68 ae ee * a ile . 
19 0.085 Wa tentied sa nee 400 127 J Pinckney, Ti. [The Illinois Southern 
22 0.083 D-175 574 2.900 1,690 0.53 Telephone Company has purchased the 
19 0.083 M- 88 602 2,800 860 0.51 Perry County Telephone Company. 
19 0.085 H-135 603 2.800 1,280 0.38 aeslodtpcansieiastiaids 
19 0.066 H-175 574 2,800 1,640 0.29 ee i a 
19 0.085 D-175 574 2 800 1680 0.30 East St. Louis—Eight miles of cable 
16 0.066 M- 88 602 3.200 960 0.24 subway is to be erected between East St. 
16 0.066 H-135 603 3,200 1,420 0.20 Louis and Belleville to carry long dis- 
16 0.066 H-175 574 2,800 1,640 0.17 tance between Belleville and St. Louis, 


YF ea The cost is esti- 


The impedance and attenuation figures hold at 1,000 cycles. Impedance values for 
loaded circuits assume mid-section termination. 


work to begin at once. 


mated at $840,000. 














ove eae 








w 


n 








March, 1928 


TELEPHONE ENGINEER 


23 


fficiency in Line Trouble 


Locating 


The Trouble Problem Should Be of Interest to All Telephone Men—-Some 
Suggestions as to Ways and Means for Reducing Lost Circuit Time and 
Excessive Expense Caused by the Item of Inaccurate Line Trouble Location 


The clearing of trouble is an every 
day job. It has to be done. It costs 
money; in many cases much more than 
it should. In some cases this is true be 
cause the parties doing this work do not 
know of the existence of certain time- 
saving instruments for this purpose; in 
others, because they think that in order 
to use these instruments it is necessary 
to have a technical education. This is not 
true and many parties reading this article 
who are interested in the clearing of 
trouble by economical methods will be 
interested in what follows: 

Of course, proper construction and 
routine repairs, such as replacing insula- 
tors, trimming trees, pulling slack, etc., 
will eliminate considerable trouble; but 
as yet no telephone line has been built 
that will not get in trouble. To clear 
this trouble when it occurs is a job that 
has to be done. 
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CORDS 


By CHRIS STEWART 


man can determine for a certainty which 
way the trouble is from him, he can 
clear the trouble in the quickest time and 
with the least amount of travel. Thus 
the cost of unnecessary time and travel 
is saved. 

Many times a lineman is so routed that 
when he clears one line, the nearest point 
on the next line in trouble is at or near 
a central point on the line. In this case 
it is absolutely essential that the lineman 
know which way to go when he strikes 
the line, in order to clear the trouble in 
the shortest time and with the least 
expense. 

And when a lineman comes to a point 
where the line goes two or three ways, he 
must guess at it, and travel over that leg 
of the line where he thinks the trouble 
is—and his guess has just as much chance 
of being wrong as right. In case he 
goes the wrong way, the time and expense 





Fig. 1—Method of Connecting for Short or Cross Fig. 3 


To do this economically, it is: essential 
that the repairman have a way of de- 
termining which way the trouble is from 
him and about how far. With this at his 
command, he need only travel that por- 
tion of the line between himself and the 
trouble, while without it in many cases 
he would travel over miles of the line 
that would gain him nothing. 

It is impossible to drive an automobile 
and watch the wires. Therefore it is 
essential that repairmen have means for 
determining from any point which way 
to go to the trouble. This is also very 
true of repairmen clearing trouble on 
railroad lines with a speeder. It is also 
essential that this be accomplished with- 
out the use of pencil and paper calcula- 
tions and by parties who do not happen 
to have the advantage of a_ technical 
education, because this class of work is 
practically always done by a non-technical 
man. 

It can be readily seen that when a line- 


of traveling that portion of the line will 
be a loss. 

The old method of making this test 
was to open the line; that is, cut one or 
both wires and test first one direction 
and then the other to tell which way the 
trouble was from him. This method was 
not very satisfactory, for each time a 
test was made the time taken to open 
and close the line was lost, and the line 
would have extra joints left in it. Test 
connectors have been used at certain 
points on the line, but this method limits 
the points of test, and the test connectors 
were always more or less troublesome. 

After considering these points, it will 
be seen then that to clear trouble eco- 
nomically it is necessary to have a test set 
that will tell direction to trouble without 
opening the line. While a large number 
of telephone men may not know it, there 
is an instrument on the market that has 
these features. 

This test set is a complete portable 


telephone, having the, features described 
also. It is of light weight, weighing only 
seven pounds, and the battery used for 
transmitter is large enough not to freeze 
out or run down in too short a time. The 
set also has an indicator which tells 
about how far the trouble is from the 
tester. 
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RECEIVER 


GAOUND 








Fig. 2—Connections for Locating 
Ground 


The set is not complicated. The re- 
ceiver clips are taken from the contacts 
on top of the set and connected to one 
side of the line as shown on Fig. 1. Then 
with the line cords connected across the 
line, by turning the generator crank and 
listening in with the receiver, a ringing 
noise will be heard when the receiver is 
on the line wire between the line cords 
and the trouble. This noise can be heard 
regardless of the distance to the trouble, 
or the number of telephone bells on the 
line either way from the set. 


In Fig. 1 are shown the connections for 
locating a short circuit and Fig. 2 shows 
connections for locating grounds. Note 
that one of the line cords in the latter 
case is connected to the ground. 

The test set is very compact, rugged 
instrument. Fig. 3, having a leather top 
cover, and weighs only seven pounds. 
The shoulder strap is equipped with a 
ring and hook so that it can be brought 
into the best operating position across the 
chest of the lineman, allowing the free 
use of both hands while on a pole. 

Anyone desiring further information in 
regard to this instrument may write to 
Stewart Brothers, Ottawa, Ili, for a 
descriptive bulletin. 


Neligh, Neb.—Madison Telephone Co. 
plans extensive rebuilding. 





St: ce. 


























24 








TELEPHONE ENGINEER Vol. 32, No. 3 M 


if vy 
Q) i) 
aT / 














tJ 
"9: Wha Naaman “o} 2) x EX 9: QR eX : on oll ( if 





a> 


BSS iso 0 oop0 00 0 ou 04g 09... 9 0.0 4g 0. 0. 0 0 


PTA SG CETTe 




















V LLL LECCE LLL LLL WS 


- 


This Monarch ‘“ Unitsii 


Switchboard Permitso' 


No loss in making 
additions 


Made up of individual sections, each section having separate 
positional wiring, the switchboard purchased this year can be 
easily and economically expanded by adding additional unit) 
position sections whenever the growth of your city calls for 
increased telephone service. 

This Unit Position Sectional Type board is specially designed 
to provide every operating feature required of a board of 
this type, yet it offers simplified operation that will speed up) 
connections. 


Convertible 


The line equipment may be of the convertible “‘line at a 
time” type or common battery line equipment of either the 
multiple or non-multiple type. 


Accessible 


Under this arrangement of single position sections each sepa- 
rately wired, every piece of apparatus and equipment is easily 
accessible, thus reducing maintenance costs to a minimum. 
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Telephone Equipment Branch Office and Warehouse: 7 








TLL LLL CMOS 
T G TI trae acy 














, ©. [© NA ~J LA . ©, ‘©. 




















3 March, 1928 TELEPHONE ENGINEER 25 


- 


(A) 


) , ‘“ 
EN (1% 0 2 , OF 73) LO L© Z YO TPVITIIIT. ©) HIPFFFIIIE © 7 O's KWissesthbsl Wecssshsshed 


f 
























PIVIV Try 


RI See PN RNS Ds tin 





Wd 


itsition Sectional-Type”’ 
tsonomical Expansion! 


| 1928 1930 1933 


arate 
an be 
| unit) 
lls for 








igned 
rd of 
ed up| 


| 


at 4a 
r the 


































Fre. Telephone 


Construction 
CHICAGO, U. S. A. Material 


tte Streets, Kansas City, Mo. and Supplies 


TP 


ise: 7 











WEE ccaccczzcilllaaalldddddd ddd ddd AL ddddddddddddtddddéddddddddddddddddd ddd ddd tt 

















MT. ,.W OA Error 


©)" GAY y iy <y 93 Al ©; O" 9 9 v ‘9 Liles 69 beheld 


_ 























=e 


aS 





fase, 


Re gr oe 








tudying lelephone Methods 


Trouble Location by Induction 

If two or more wires of a telephone 
circuit be connected to the one terminal 
of a terminal strip as in Fig. 113, and 
there appeared a ground or a trouble 
on the wire, how would you locate the 
trouble ? 

There are three ways which might be 
used. You might trace out each wire 
and examine the points of connection to 
see if you could find the cause of the 
trouble. The chances are you might find 
it (some time) but you are more likely 
to disturb the cause of the trouble and it 
will disappear before you know what it 
was. 

Then you might unsolder the wires at 
the terminal and test each one separately 
with a buzzer to see which wire the 
trouble was actually on. You would then 
have to go to the next point on the wire 
in trouble and open and test again. In 
this process you have disturbed the wires 
and unless you have been careful, the 
covering of the wires will become un- 
ravelicd and one could easily see where 
you have been working on the terminal 
by its ragged appearance. 

There is a third method, which I be- 
lieve is not generally used but is much 
to be preferred to the other two, that is 
to use a tone and an exploring coil. While 
this method is largely used by cablemen 
in locating trouble, it is not so much used 
in exchange work. A little discussion 
relative to location of trouble by the in- 
duction method may be made at this 


point. 

















Tone. 








FIG. 102 


In Fig. 102 we illustrate a principle of 
induction from one wire to another. This 





By E. R. COLLINS 


Manitoba Telephone System, Brandon 
CHAPTER 14 


follows the experiment in the May, 1927, 
issue, Chapter 4, Fig. 25. There we 
learned that current flowing in a wire 
parallel to another will induce currents 
in the other wire in an opposite direc- 
tion. In Fig. 102 the source of current 
is alternating and is designated “Tone.” 
Therefore in the upper circuit connected 
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Tone. 








FIG. 103 





to the receiver there will be induced an 
alternating current similar to the tone 
current, which will be heard in the re- 
ceiver. The length of the parallel wires 
will determine the strength of the tone 
heard. The longer distance the wires 
are parallel the greater the induced cur- 
rent, and therefore the louder the tone 
For purposes of locating trouble with 
induction methods, we will require to 
have the tone as loud as possible, so that 
the trouble man can hear it easily. There- 
fore if we increase the length of the 
parallel wires, we increase the loudness 
of the tone. We can accomplish this 
partly by increasing the length of the up- 
per circuit. Here the wire is wound in 
the form of a coil. In Fig. 102 there 


are four lengths of parallel wire, in each 
of which there will be induced a small 
current flow. As the flow in each will 
be in the same direction, the sum of 
these weak currents all in the same di- 
rection will appear in the receiver as a 
much louder tone 

The magnetic lines of force, which 
radiate from the lower wire, will cut 
through the lower half of the upper cir- 
cuit. However, if these lines are of suf- 
ficient strength, they will also reach up 
to the upper half of the coil and induce 
similar but weaker currents in the same 
direction as in the lower half of the coil. 
These two will oppose each other and 
will weaken the loudness of the tone 
heard in the receiver. 

Now if we were to place a mass of 
iron in the center of the coil, the mag- 
netic lines from the disturbing wire 
would pass across the lower wires of the 
coil, but would also find a good path 
through the iron. This would prevent 
them from acting on the upper half of 
the coil and prevent the induction of 
current in the upper wires. The result 
is a louder tone heard in the receiver. 


Exploring Coils 

The exploring coil as it is often called 
is commonly referred to by cablemen as 
a locator. We will deal with its use in 
cable work at a later place. At present 
we are chiefly concerned in its use in 
switchboard work. The exploring coil 
can be made in many forms. A _ small 
iron core is used, around which are 
wound about 200 turns of small magnet 
wire. 

The coil is held close to a wire carry- 
ing an alternating current. The winding 
of the coil is held so that its wires are 
parallel to the wire carrying the tone 


Receiver and 
Exploring Coil. 
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Line under Test. 
: ° 


7 


Locating ground on line at "X".using exploring coil. 


Pig. 104. 
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In Fig. 104 is a single wire which is 
grounded at “X.” The tone is connected 
from ground to one end of the wire. 
The most convenient end to work from 
is usually chosen. The tone is turned on 
and the exploring coil and receiver are 
carried along the wire with the windings 


No tone heard here. 
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ference in the strength of the flow and 
return current, as indicated by the ar- 
rows in Fig. 105, is so small that it is 
often hard to detect the point where the 
tone entirely disappears. This can be ex 
plained more easily by referring to Fig 
106. Here we have shown the two line 


Tone heard here. 


Reoeiver and 
Exploring Coil. 








Pe 
Je i 
| 
axe ’ Line under Test. Tone. 
(2) : > 


Locating Short on Metallic Line with exploring coil. 


parallel. As long as the current is flow- 
ing in the wire under test there will be 
a magnetic whirl around the wire. There- 
fore when the coil is held in this whirl, 
the tone will be heard. At point “X” 
the current leaves the wire to ground. 
From this point there will be practically 
no effect of the tone current, except from 
the capacity effect of the open end of 
the wire, beyond “X.” Therefore at 
“X” the tone stops, and if the coil is 
moved past this point as shown by the 
dotted line, there will be no tone heard. 
Therefore “X” is the place where. the 
trouble is and there you can get to work 
to clear it. If you are locating the trouble 
mentioned in Fig. 113 and the wires could 
be separated sufficiently, the path of the 
tone current as indicated by the arrows 
could be found by this coil. 

Where trouble on a twisted pair of 
wires or metallic pair which may not be 
twisted appears in the form of a short 
circuit, the location is not so easy. If 
the wires are very close together, the dif- 


Exploring Coil 
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The effect of holding Supbevtag Coil 
midway between the two sides of line. 


FIG. 106 


FIG. 105 


wires under test in black circles. The 
current will be flowing one way on wire 
No. 1 and naturally the opposite way on 
wire No. 2. There will be a magnetic 


7 


similar to Fig. 107 to get the most cer- 
tain results. 
Trouble in Twisted Pairs 

Jumper wires and switchboard cables 
are usually twisted pairs or three con- 
ductors twisted. The twists lie quite 
close together, about 2 inches for a com- 
plete twist. Now if you will refer to 
drawing 108 and suppose the distance 
from 1 to 4 is 2 inches, then the explor- 
ing coil should not be over 1 inch long 
to give the loudest tone. If the coil 
were 2 inches long, then the coil would 
extend over a complete twist, and the 
current effect of one-half of the twist 
would neutralize the effect of the other 
half of the twist. This is because the 
direction of the current flow in the two 
sections closest to the coil is opposite, 
therefore the induced effect will be op- 
posite. A short coil will work better 
here than a long one. But if the section 
of wire be reduced to 1 inch, the in- 
ductive effect will be very small. 

A different shape of coil can often be 
used to advantage. This is illustrated by 
the dotted line in Fig. 108. It will be 
noted here that the direction of the cur- 
rent flow surrounding the dotted coil is 


Receiver end 
Exploring Coil. 














Locating Short et "ZI" on e metsllie 
Twisted Pair using Tone and Coil. 


Pig. 108. 


field circling around each wire, which is 
shown by the large circles. The direc- 
tion of the magnetic whirl will also be 
in opposite directions, since the current 
flow in wires 1 and 2 is opposite in di- 
rection. Now if the exploring coil be 
held midway between the two wires as 
shown in Fig. 106, the effect of the mag- 
netic field will be the same. But these 
are opposite, therefore in the exploring 
coil the current induced by wire No. 1 
will overcome or neutralize the current 
flow of wire No. 2. Thus there will be 
no tone heard in the receiver. 

If the coil is held in the position 
shown in Fig. 107, the effect of the mag- 
netic field of wire No. 1 will be strong, 
while the opposing effect of wire No. 2 
will be very weak, if it reaches the coil 
at all. The resulting tone in the receiver 
in this case will be quite distinct. In all 
attempts to locate trouble using the tone 
method, it is necessary to get conditions 


in one continuous circle, following the 
shape of the coil. Therefore all sides of 
the coil are being acted on in the same 
direction. This will give a much louder 
tone than can be obtained from a coil 
which is held to one side of a wire. Such 
a coil can be wound on a piece of soft 
iron or silicon steel such as is used in 
transformer cores. Cut the iron % inch 
wide and 4 inches long. Wrap over the 
one end a layer of friction tape, then 


Szplerieg Coil. 
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Type of coil that can be ased shere 
011 oan be inserts’ between wires 
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FIG. log 
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wind on about 150 turns of No. 36 cop- 
per wire. (This can be obtained from 
an old ringer coil.) Solder on two pieces 
of flexible conductor, to connect to the 
receiver, and cover the coil with a layer 
of tape. 

he coil can be inserted between the 
wires of a twisted pair such as a jumper 
wire, and the tone followed. There are 
many cases of trouble where such a coil 


will be useful. 


Exploring Coil in Hook Shape 


Another form of a coil that is very 
useful is made in the form of a hook. 
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screws. The screws are to be used for In using this coil the hook is caught 


binding posts. Solder the leads from the over the wire over which the tone is be- 
coil to the head of the screws. Paint ing sent. The magnetic whirl will then 
over the wires with celluloid cement, to pass through all the inner side of the 


hold them in place. Another hole drilled coil, inducing quite a strong current. 
through the handle can be used for the Tone Set 


tie string of the receiver cord Poor results will be obtained unless a 


Coil 300 turne #36 Copper. 
Silk Cover. 





Terminals 


Hole for 
Tie Cord.. 
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Bakelite” 








Bxploring tent in form of Hooke Provided with 
Bakelite Handle, and binding Posts for the 
Reciever Corde 


FIG. 110 


good tone set is used. The ordinary 
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{) Flexible Cord howler tone or other tones have not the 


proper characteristic to show through 


. into the exploring coil. A very simple 
4 MeFe ‘ a ; . 
tone set is easily made up with an ordi- 
nary buzzer. A combination of a buzzer 
test and tone set is shown in Fig. 111. 
A 4% M.F. condenser is bridged across 
O ohms. 


the coil of the buzzer and the tone taken 
from the condenser terminals. A 50 ohm 
non-inductive resistance coil is in serivs 
with the output of the tone. This will 
prevent enough battery current flowing 
through the line in trouble to stop the 
tone. 


on Inductivee 


An ordinary key is connected to trans- 


a Corde 


fer the flexible conductor and close the 
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F272 Type battery circuit when the tone is being 
Key or equivalent. used. The circuit of the set is shown in 


Combination Buzzer and Tone Teste 


FIG. 111 


This is illustrated in Fig. 110. The foun- 
dation is a piece of silicon steel, 4% inch 
wide by 4 inches long. Over the end is 
wound a layer of tape. Extend the tape 
back 1% inches from the one end. Wind 
over the tape 300 turns of No. 36 silk 
covered wire, making the coil as flat and 
even as possible. After the coil is wound 
bend the coil and steel core in the form 
of a hook, bringing it around to make 
about three-quarters of a circle. After 
the coil is shaped make a solution of 
acetone and celluloid. Paint the coil with 
three caats of the celluloid cement, leav- 
ing about one-half hour between the ap- 
plications. After this has hardened, fit 
two pieces of bakelite for a handle. The 
holes where the machine screws pass 
through the steel should be large enough 
to clear the bolts. A very good way is 
to drill the holes through the bakelite 
and the steel the same size and put a 
bushing in the holes for the machine 


the form to use as an ordinary buzzer 
test. The addition of the No. 360 tool 
or miniature plugs mentioned in the pre- 
vious chapter make this a very convenient 


piece of testing apparatus. This set can 
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be made up in a small box, so that it can 

be hung up in any projection when using. 
Locating Trouble in Keyboard 

In the opera‘or’s keyboard of a switch- 

board there are some of the wires that 


Terminal Strip. 


rt. 


? ae, " 
7 i 
Tone. 











Showing method of finding direotton 
ef Trouble on wires connected fe a 
Terminal Strip. 
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are common to a number of places. For 
instance the battery wires from the oper- 
ator’s induction coil will be bridged into 
every key. If two of the springs be- 
come permanently closed, say, by a piece 
of solder or bit of brass in the bushings, 
it may be impossible to see the trouble. 

We might unsolder the wires at dii- 
ferent points and corner the short up in 
this manner. But unsoldering wires in a 
beyboard is a messy job and the wiring 
always shows the marks of being un- 
soldered. It is not necessary to unsolder 
the wires if the tone is used. 

Connect the tone clips to the points 5 
and 6 or points 5 and 7 if more con- 
venient. Use the No. 360 plug and the 
No. 365 tools or snappers. Start the tone 
going, hanging it up so that the hum of 
the buzzer will not bother you when 
listening with the receiver. Hook the 
coil you have made over the single wires 
in the keyboard at points 1, 2, 3 and 4. 
At point 4 the tone will not be heard be- 
cause the short is at “X.” You can 
there concentrate your efforts to clear the 
trouble. Simple, isn’t it? If you don't 
believe it, better try for yourself. 

There are a great many uses where 
this will be found to be very useful. For 
instance, on an automatic line switch- 
board shelf, the selector trunks will be 
multipled to 100 line switch banks. A 
cross or a short in such equipment can 
be cornered in a few minutes and in most 
cases without unsoldering a wire. The 
cost of the apparatus required is small, 
but the time saved is worth money. 


Report of Bell Telephone of 
Canada 

Bell of Canada spent an average of 
$17,250,000 annually from 1924 to 1926 
for additions to plant, entirely apart from 
maintenance. Gross additions to plant 
this year are estimated at $22,000,000, 
which will include new exchange build- 
ings, additions to exchanges and increase 
in number of dial telephones in use, 
which at present total 123,000. Such a 
program indicates confidence in a con- 
activity in the 


tinuance of business 


Dominion. 


TELEPHONE ENGINEER 


Wisconsin ‘‘Comes Back’? With Best 
Convention in Many Years, Say Many 


In point of attendance and interest Wis- 
consin literally “came back” at the annual 
convention which closed a three-day meet- 
ing at the Hotel Pfister, Milwaukee, 
February 7, 8, and 9. And the interest 
in the program was no less than that 
shown by the registration, for each ses- 
sion was well attended. 

Walter J. Gallon, Antigo, president of 
the association, was enthusiastic over the 
work of the convention, and that his work 
was appreciated was demonstrated when 
he was re-elected to head of the associa- 
tion for another twelve months. 

Directors for the year were elected as 
follows: F. E. McIniry, Milwaukee and 
J. F. O'Connell, Madison, were elected to 
succeed themselves and H. E.*Hoerl of 
Mansfield succeeded Ben Smart of Wis- 
consin Rapids who had tendered his resig- 
nation. Following a meeting of the di- 
rectors. officers were announced as fol- 
lows: Walter J. Gallon, Antigo, presi- 
dent; J. E. Horsman, Rice Lake, vice 
president and W. L. Smith, Neilsville, 
secretary-treasurer. 

Probably the most interesting address 
before the convention was delivered by 
Adolph Kannenburg of the Wisconsin 
Railroad Commission, whose subject was 
“Federal Powers With Respect to Regu- 
lation of Telephone Companies.” The 
power of the Interstate Commerce Com- 
mission of telephone 
brought out in this address. The address 
evoked considerable discussion among the 
audience. 

The unusual activities and progress of 
the Bell Telephone Laboratories, Inc., 
was demonstrated in an address on the 
subject of “The Latest Discoveries and 
Invention of the Bell Telephone Labora- 
tories.” 


companies was 


This address was delivered by S. 
P. Grace, general commercial engineer of 
that organization. The address was illus- 
trated and demonstrations of the work 
exemplified before the large audience 
demonstrated the possibilities of science. 
Poles on highways was another subject 
that received consideration at the meeting. 
This is a very live subject in every state 
at this time, as many states are attempt- 
ing to ban poles from highways. How- 
ever, in Wisconsin it is believed that con- 
ditions will adjust themselves and that 
there will be no trouble experienced in 
telephone companies comply with the 
rules of the highway commission. 
Among the important resolutions 


adopted, one urged the Independent oper- 
ators in Wisconsin to join the United 
States Independent Telephone Associa- 
tion, pointing out that this organization 
can further the interests of the industry 
and safeguard the interests of the public 
in the many vital matters of legislation 


and policy demanding immediate atten- 
tion. 

An investigation of commission paid on 
toll business through connecting com- 
panies was next taken up and after con- 
siderable discussion the following resolu- 
tion was unanimously adopted: 

“Whereas it is the feeling of many of 
the telephone companies of the state that 
they are not adequately informed as to a 
proper and scientific basis in accordance 
with which toll rates should be pro-rated 
between the various companies, and are 
not in a position to obtain such informa- 
tion with the facilities at their command. 

“Now Therefore Be It Resolved that a 
committee of five members be appointed 
by the president and board of directors, 
including on such committee a representa- 
tive of the Wisconsin Telephone Co., and 
that such committee confer with the sec- 
retary of the association and the Railroad 
Commission of Wisconsin, for the pur- 
pose of working out, so far as it is prac- 
ticable to do so, a proper and equitable 
basis in accordance with which the pro- 
rating of toll rates can be satisfactorily 
adjusted by the representatives, of the va- 
rious companies interested, and that in 
such work the committee be authorized to 
employ such expert assistance as may ap- 
pear to be necessary in accomplishing this 
task; that the committee attend to this 
matter at an early date, and that the re- 
sult of the deliberations of the commit- 
tee be formulated in a written report and 
a copy of same be mailed by the secre- 
tary to each member of the association, 
and to any other companies upon request.” 

The annual banquet attracted a large 
gathering and was very entertaining. 
President F. B. MacKinnon of the United 
States Independent Telephone Association 
delivered the principal address, and 
proved himself an entertaining and in- 
structive speaker. 

Many other subjects were discussed at 
the meeting and those present expressed 
the opinion that it was the best annual 
convention in several years. 


Standard Telephone Company at 
Decatur Takes Over Six 

Exchanges 

The Standard Telephone Company has 

taken over the exchanges of the Central 

Illinois Independent Telephone Company, 

located at Toluca, Wenona, Rutland, 

Dana, Long Point and Magnolia, with 
headquarters at Decatur, III. 


Bloomington, Ind—The Varney Elec- 
trical Company has filed suit asking that 
a receiver be appointed for the Citizens 
Telephone Company of Ellettsville. 
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Bell Annual Report Shows 
Soundness of Industry 


The annual report of Walter S. Gif- 
ford, president for the directors of the 
stockholders of the American Telephone 
and Telegraph Co., shows important 
progress for the company during the 
vear 1927. 

The following abstract brings out the 
main features of the report: 

To the Stockholders: 

During the year 791,000 additional tele 
phones were put in service, making the 
total number in the United States inter 
connected in and with the Bell System 
at the end of the year 18,365,000. At the 
same time that telephone service has thus 
been enlarged, the limits of telephone 
communication have been extended and it 
is now possible generally to telephone 
from anywhere in the United States to 
anywhere in Canada, Cuba and Great 
Britain, and to many of the principal 
cities of Mexico and continental Europe. 

Quality, speed and dependability of 
service have been definitely and substan- 
tially improved and a new standard has 
been set for telephone service in keeping 
with the increasingly higher standards of 
living and: material comforts which this 
country enjoys. 

To care for this growth in business, 
for improvements in service and for bet- 
terments and replacements of plant, $377,- 
000,000 was expended on new plant con- 
struction. At the end of the year the 
Bell System had plant and other assets 
amounting at cost to $3,457,000,000 de- 
voted to furnishing telephone service to 
the people of the United States. 

While extending and improving the 
service, every effort has been made to 
keep down its cost 

The American Telephone and Tele- 
graph Company at the end of the year 
sold to its associated companies the tele- 
phone instruments which have previously 
been furnished and maintained by it for 
those companies, and at the same time re- 
duced the charge to its associated com- 
panies under its contract for services 
from 4 per cent to 2 per cent of the 
gross telephone revenues of those com- 
panies. 

Effective December 1, 1927, a further 
reduction was made in long-distance rates, 
amounting to a saving to the public of 
approximately $1,500,000 a year. Increased 
use of long-distance is due for the most 
part to improved service. This reduction 
in rates will, however, tend further to 
increase its use. 

The Western Electric Company, Inc., 
which manufactures the telephone equip 


ment for the Bell System, practically all 
of the capital stock of which is owned by 
the American Telephone and Telegraph 
Company, made substantial reductions in 
prices during the year. 

A special cash dividend of $47,938,805, 
representing profits accumulated by the 
Western Electric Company, Inc., over a 
period of years in its foreign business 
which was sold in 1925, and in other 
fields of activity apart from its business 
with the Bell System, was received and 
has been added to the surplus of the 
Americay Telephone and Telegraph Com- 
pany Its ultimate investment in the 
telephone plant will still further aid in 
keeping down the cost of telephone 


service 


Statement of Policy 

The very nature of the telephone busi- 
ness necessitates a single interconnected 
system. Such a system is provided by 
the American Telephone and Telegraph 
Company and its associated and connect- 
ing companies. 

The American Telephone and Tele- 
graph Company accepts its responsibility 
for a nation-wide telephone service as a 
public trust. Its duty is to provide the 
American public with adequate, depend- 
able and satisfactory telephone service at 
a reasonable cost. To attain this end, it 
is the policy of the company to pay only 
reasonable regular dividends and, for 
part of the new capital needed, to offer 
from time to time new stock to its stock- 
holders on favorable terms, for it believes 
this method of financing will provide the 
money needed for the business cheaply 
and with more certainty in good times 
and bad than any other 

The safety of principal and regular 
dividends have been the compelling mo- 
tives that have led to the widespread 
ownership of the stock of the company. 
At the end of the year there were 423,- 
580 stockholders, an increase during the 
vear of 24,459. No one of these stock- 
holders owns as much as one per cent of 
the capital stock. This nation-wide own- 
ership of the American Telephone and 
Telegraph Company means ownership of 
the Bell System, for, taking the asso- 
ciated operating telephone companies as a 
group, the American Telephone and Tele- 
graph Company owns 93 per cent of 
their common stock, and in the case of 
the Western Electric Company, Inc., it 
owns 98% per cent of the stock. Divi- 
dends paid to the American Telephone 
and Telegraph Company by these com- 


panies, together with profits earned from 
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its long-distance lines, are used for the 
payment of the regular dividends to the 
American Telephone and Telegraph Com- 
pany stockholders and the protection of 
their investment. There is, in effect, one 
protit paid by the System and that profit 
is not and should not be large. The aim 
of the management—and it is the only 
aim that will protect in the long run the 
safety of the investment of the hundreds 
of thousands of stockholders—is to con- 
tinue to furnish the best possible tele- 
phone service at the least cost to the 
public. Extra or special dividends are 
entirely inconsistent with this aim and 
would be unsound. Earnings must, of 
course, be sufficient to permit the best 
possible telephone service at all times 
and to provide a reasonable payment to 
stockholders with an adequate margin to 
insure financial safety. Earnings in ex- 
cess of these requirements will either be 
spent for the enlargement and improve- 
ment of the service furnished, or the 
rates charged for the service rendered. 
This is fundamental in the policy of the 
management. 

This does not mean, however, that ad- 
justments in rates will not have to be 
made where revenues are less than ade- 
quate. It cannot be expected that the 
business in those sections will be carried 
on by earnings from other sections. It is 
obvious that each section of the Bell 
System should earn enough in good times 
and bad to be able to give satisfactory 
telephone service and provide telephone 
facilities to meet the growth of the coun- 
try. Beyond that the Bell System has no 
incentive tor profit. Up to that point it 
must earn in order to furnish telephone 


service on an American basis to the> 


American people. 


Progress in 1927 

The gross operating revenues of the 
Bell System for 1927 were $894,699,000 
or an increase of 8.7 per cent over the 
previous year. At the same time the 
average investment in plant devoted to 
furnishing service increased 10 per cent 
The net earnings available for interest 
and dividends, exclusive of the $47,938,- 
865 special and non-recurring dividend 
from the Western Electric Company, 
Inc., were at the rate of 6.4 per cent of 
the amount invested in plant and other 
assets. This compares with the rate of 
net earnings of 6.6 per cent in 1926. 

Local service has been made more ac- 
curate, and while it is largely due to busy 
lines or failure to answer on the part of 
the subscriber that telephone calls are not 
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completed, special efforts have resulted in 
reducing by five per cent the number of 
calls that failed of completion on the first 
attempt. This means a better handling of 
over 200,000,000 calls a year. 

It is necessary, pending new issues of 
telephone directories, to furnish through 
“Information” telephone numbers and 
other similar information to subscribers 
on about 700,000 calls a day; also, 1,500,- 
000 calls a day have to be referred to 
special operators, due primarily to 
changes in telephone numbers and ad- 
dresses. Substantial improvement has 
been effected in the handling of these 
calls. 

About one-fifth of the telephones in the 
System obtain service through private 
branch exchange switchboards which are 
operated by employes of the subscribers. 
Obviously, their operation is an important 
factor in the general telephone service. 
Attention has been particularly directed 
to assisting these subscribers to the full- 
est extent practicable in order to insure 
the satisfactory operation of these switch- 
boards. 

The average length of time for han- 
dling a toll call in the Bell System was 
reduced from 2 minutes in 1926 to 1% 
minutes in 1927. About 90 per cent of 
all toll calls are now handled while the 
subscriber remains at the telephone, as 
compared with 80 per cent a year ago. 
The quality of voice transmission on toll 
messages has been further improved. 

\ considerable percentage of the toll 
calls originate or terminate on the 4,600,- 
000 telephones operated by the 8,900 con- 
necting companies which are not owned 
by the American Telephone and Tele- 
graph Company or its associated com- 
panies. 

The Bell companies cooperate with 
these connecting companies so that as 
nearly as possible a common standard of 
service may be maintained and any one, 
any time, anywhere, can pick up a tele- 
phone and talk to any one else, any- 
where, quickly and economically, whether 
they are on Bell-owned lines or on the 
lines of connecting companies, it being 
the aim to effect a_ single, mniform, 
national service. 

The average time from an application 
for a telephone to its installation has been 
further reduced about one-half day. This 
is a real improvement when it is con- 
sidered that, including telephones installed 
in new locations on account of sub- 
scribers’ moves, about 4,000,000 installa- 
tions were made in 1927. 

Improvement in the construction and 
maintenance of exchange plant has re- 
sulted in a further reduction of 12 per 
cent in the troubles affecting service. On 
the average, a subscriber’s line or station 
equipment now is in trouble only once in 
17 months 

A new type of telephone having the 
receiver and transmitter on a_ single 
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handle was made available during the 
year. These hand-set telephones, although 
not better telephonically than the usual 
telephone, cost more and are being sup- 
plied at a necessary small increased 
charge to those subscribers who feel that 
they are a greater convenience. 

We aim to adapt our organization to 
carry on most effectively and efficiently at 
all times. As the business grows and the 
country grows, conditions change. In the 
early days of the telephone business it 
seemed essential that telephone instru- 
ments be owned and maintained by a 
central organization. This condition no 
longer obtains, and, therefore, as pre- 
viously stated, the telephone instruments 
heretofore owned by the American Tele- 
phone and Telegraph Company were sold 
to the operating companies and a reduc- 
tion was made in the charge for services 
furnished under service contracts with 
those companies. 

The transatlantic service, which was 
inagurated in January, 1927, between New 
York City and London subscribers, was 
extended during the succeeding two 
months to all of the United States and 
England, Scotland and Wales. In March 
this service to Great Britain was made 
available to Cuba and in October to five 
cities in Canada. Early in 1928 trans- 
atlantic service began to be extended to 
various cities of continental Europe. 

In September, 1927, commercial tele- 
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phone service was commenced between 
the United States and Mexico City, Tam- 
pico and a number of other important 
cities in Mexico. Subsequently, this 
Mexican service was extended to Cuba 
and Canada. 

The first demonstration of television 
over telephone circuits was made in April, 
1927, by the Bell Telephone Laboratories 
between New York and Washington. 
Television by radio was also demon- 
strated between the development labora- 
tory at Whippany, New Jersey, and New 
York City. 

An outgrowth of the study of speech 
and hearing as a basis of better design of 
telephone equipment has been devices to 
aid the deaf. The Bell Telephone 
Laboratories have also devised an arti- 
ficial larynx which enables people who 
have lost the power of speech by opera- 
tion on the larynx, to speak again. 

The extension of toll cables during the 
vear has further insured the dependa- 
bility of long-distance service and pro- 
vided for a large number of circuits to 
take care of increased traffic. 

There has been a marked increase in 
the use of carrier current systems by 
which a number of independent telephone 
conversations are simultaneously carried 
by a single pair of wires. During the 
year 65,000 miles of carrier circuits were 
added to the System, including new and 

(Continued on page 35.) 
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A. T. & T. STATEMENT OF EARNINGS AND EXPENSES FOR 
THE YEAR ENDING DECEMBER 31, 1927 
i EE Ce TORO CTE rn ee $ 99,956,734.63 
Dividends on stocks owned, except special and non-recurring 
dividend of $47,938,865 from Western Electric Co., Inc. 


ENUINEE ss oven kw cn eactasva i thadn ed seick eee eee 15,998,396.45 
Interest on notes and advances, on bonds owned, and on 
temporary cash investments and bank deposits. 
Telephone Opcrating Tivetieta..« 5 0s <46s0esseedebscvavannnes 99,866,791.04 
Revenues under contracts for furnishing instruments and ser- 
vices, and revenues from operation of the long-distance lines. 
Misceecots THE 6..occs «sc ccecaveusscedueveetatsoee 702,902.28 
TEE pciindinwkles 0s Wan igeeine tame eae a ied $216,524,824.40 
EE OD inks deenehntewcheskemanh ab aws hike ee 66,140,929.57 
Expenses incurred in conducting the business, including de- 
preciation and taxes. 
MALE SUM: e5ade deni sdaeccnnsceeknedeeeees aie $150,383,894.83 
ee re en ee errs mae er agi <8 21,768,984.71 
Interest on bonds, debentures and other indebtedness. 
i i) 6) | ree perros: ware ere 8 $128,614,910.12 
i ee a err ee See Oe ee 97 379,934.00 
Dividends at the rate of $9.00 per share per annum on capital 
stock. 
Balance Net Income Carried to Surplus............... $ 31,234,976.12 
Add special dividend from Western Electric Co., Inc........ 47,938,865.00 


Non-recurring dividend paid during year representing profits 
accumulated over a period of years in activities apart from 
its business with Bell System telephone companies. 


snkbuthievnenteniebenel $ 79,173,841.12 


Total carried to Surplus..... 


Average number of shares of capital stock outstanding during 


ee Pe ne ee RED 10,932,420 
Net earnings per share available for dividends (after interest 
charges and excluding special Western Electric dividend).. $11.76 











C. A. HEISS, Comptroller. 
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WHAT A LITTLE BUG CAN DO 

Every animal, bird, or insect has a right 
to find a comfortable place in which to 
live, especially when winter is coming on. 
But the wire chief’s maintenance forces 
seriously object to insects selecting tele- 
phone cables as an abiding place, for it 
causes interruptions to telephone service. 

Holes drilled by lead-boring insects in 
aerial cables allow water to seep into the 
paper-insulated wires and cause much 
trouble to telephone plant that is costly to 
repair. 

For several years there have been no 
serious interruptions to telephone service 
from this source, but recently a case has 
come to light where a small wasp or bee 
drilled a hole into the lead sleeve of an 
aerial cable of our company, allowing 
water to seep in and interrupt service. 

The insects causing this trouble and 
found in the cable were carefully pre- 
served and forwarded to Dr. F. C. Craig- 
head, expert in charge of Forest Insect 
Investigation of the Bureau of Ento- 
mology, at Washington. 

The splice in which this insect was 
located by the cablemen contained an ac- 
cumulation of grass, together with many 
small insects and three or four larvae en- 
cased in a silky material. This accumu- 
lation formed the basis of the investiga 
tion made by Dr. Craighead. His report 
to W. B. Beals, outside plant engineer, 
of our company, follows: 

“This is a most interesting record. The 
small wasp or bee which bored the hole 
through the lead sleeve has been de- 
termined by our specialist as Ammobia 
Pennsylvanica linn. The normal habit of 
this insect is to tap hollow wooden stems 
for the purpose of building a nest and 
provide for its young. The small grass- 
hoppers or true tree crickets are the nor- 
mal food of this insect. The adult bee 
collects these tree crickets and, after 
paralyzing them, carries them into its nest 
and then places an egg on them. This egg 
hatches into the larvae which feeds on 
the cricket and finally spins a cocoon. I 
am informed that it is also a normal 
habit of this bee to provision its nest with 
a large quantity of dry grass such as was 
found inside the cable.” 

Naturally, the telephone engineers and 
entomology experts are interested in 
knowing how the insect determines that 
there is sufficient space in the lead sleeve 
surrounding the splice of a cable to build 


a nest. Also, why should it pick out a 








telephone cable to hibernate in when here- 
tofore it has used wooden stems? The 
cable itself has no space inside the sheath, 
but there is a small amount in the sleeve 
covering the splice—Edwin F. Hill in 
The Transmitter. 


A HELPFUL SUGGESTION, RE 
PUSH BUTTON TELEPHONES 
The following helpful suggestion comes 

from W. E. Campbell, manager of the 

Muskoka and Parry Sound Telephone Co. 

of Emsdale, Ont., in answer to a query 

which appeared in last month’s issue of 
this department. 

“We notice in the February issue of 
your magazine a letter from an Iowa sub- 
scriber re push button ringing on party 
lines. May we pass on our experience as 
it may prove helpful in solving this 
problem. 

We obtain the best satisfaction by using 
al M. F. condenser in bell and receiver 
circuit with a 5-spring push button in 
each telephone. 

In reference to “Studying Details of 
Telehone Work,” and to Fig. 91, page 21, 
in your January issue, showing retarda- 
tion coil connecting to the line, we use 
a % M. F. condenser between coil and 
line on each side of circuit which gives a 
perfectly balanced line with no ground. 
We connect the drop coil as shown in 
Fig. 91. This clears line of grounds for 
testing and by using a 1 M. F. condenser 
in bell and receiver circuits it also leaves 
line clear for testing. These we find work 
satisfactorily and enables us to use volt 
meter and ohm meter for testing. 

We hope that this information answers 
your subscriber’s question, and if more 
information is desired we will be glad to 
supply it to the best of our ability. 

We might add here a word of appre- 
ciation of your interesting little paper 
which we find helpful in our work. 


“CATERPILLAR” AIDS IN SAL- 
VAGING COPPER WIRE 

An interesting and efficient method was 
employed by the Pacific Telephone and 
Telegraph Company for salvaging 70 
lines of copper wire which was replaced 
by modern toll cable erected between 
Berkeley and Crockett, Cal. 

For the particular purpose of salvaging 
wire a special winch mounted on a 
“Caterpillar” tractor was developed. With 
this outfit the average amount of copper 
wire salvaged per day ran from 3,000 to 
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5,000 pounds and this over a _ country 


which is particularly broken, consisting 
of high hills with very steep hillsides. 
About three-quarters of a mile of wire 


was wound at one time. 





Showing “Caterpillar” tractor equipped 

with winch and drum, uscd m salvaging 

wire by Pacific Telephone & Telegraph 
Company 

The winch consists of a center drum 
for holding cable and two outside drums 
used for take-up reels, each drum being 
made with a bevel which permits of the 
wire being easily removed. Each drum 
has a capacity of about 350 pounds of 
copper wire and when the winding space 
is filled, the outside flange of the drum is 
removed and the coil is slipped off. 

The “Caterpillar” provides ample power 
for winding both drums at the same time. 
As many as 70 wires have been wound 
at one operation—Contributed by C. W. 
Gieger. 

LITTLE INJURIES 

Quite a considerable fraction of the in- 
dustrial accidents that cause permanent 
partial disability result from infactton. 
The wound, originally slight, becomes 
poisoned by the entrance of microbes, and 
serious consequences follow. Nearly all 
of these unfortunate cases would have 
been trivial and unimportant, if the in- 
juries had prompt antiseptic 
treatment, administered by a doctor or 
other properly qualified person. Blood 
poisoning comes from small injuries just 
large ones.—The 


received 


as quickly as from 
Traveler’s Standard. 


TIME EXPECTANCY FOR 
CLEARING SUBSCRIBERS’ 
TROUBLE 


Business and all other activities of to- 
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day have become so dependent upon tele- 
phone service that when trouble develops 
and that service cannot be utilized, it is 
necessary to fall back on slower means of 
communication. It is easily to be under- 
stood why that service must be restored 
as rapidly as possible. 

Though no end of research be made 
and carefully planned programs carried 
forward, trouble will develop. It is an 
element always to be encountered. Time 
is the running mate of trouble and must 
be definitely taken into consideration in an 
effort to decrease the trouble. 


Two hours have been allotted for the 
clearance of a case of trouble on business 
service. The subscriber makes his report 
of trouble to the repair clerk. She must 
classify the complaint, make the neces- 
sary records and forward it to the test 
desk. The testman’s job is to determine 
the nature of the trouble and, if possible, 
its location. If the case lies outside the 
office it is routed by the dispatcher to the 
repairman; if inside, to the central office 
repairman. 

Each step of the job has its time quota 
against which it must work. Should the 
repair clerk misplace the complaint, 
should the testman slip up on his end or 
should the dispatcher waste the repair- 
man’s time by inefficiently routing the 
case, the time allowed those following is 
shortened and they are handicapped. In- 
stead of two hours after the report is 
made to the office, possibly four hours 
have elapsed before the repairman reaches 
the subscriber. Relations, to say the 
least, are strained. The subscriber quite 
naturally is annoyed and his attitude is 
quickly made known to the repairman. 

It is at this point that a more subtle and 
far-reaching influence is created. No 
one can work to his best ability in cir- 
cumstances that are unpleasant or an- 
tagonistic. A repairman making contact 
day after day with disgruntled subscribers 
is certain to lose touch to some degree 
with the ultimate aim of his position— 
service to the subscriber. Morale is 
affected throughout the whole personnel, 
its spread defeating the fundamental pur- 
poses of the organization—Paul E. Rob- 
inson in Bell Telephone News. 


MR. WHITSON “COMES BACK” 
TELEPHONE ENGINEER: 

I read with amusement Mr. Ray Blain’s 
comment on my “woodpecker” problems. 
His remedy is very like a lady in Arkan- 
Sas received for bedbugs. 

She answered an advertisement of a 
sure shot cure for bedbugs, only $1.00. 
She received a small wooden mallet and 
a block of wood, with these instructions : 
“First catch the bedbugs, place them on 
the block of wood, then mash them with 
mallet.” 

However, with all sincerity, I haven't 
given up my woodpecker problem, and I 


may yet have something to tell you 


TELEPHONE ENGINEER 


through TELEPHONE ENGINEER. 
J. P. Wuitson. 
Mr. Whitson will earn a large place in 
the affections of telephone men if his 
methods of combat against the wood- 
pecker tribe are successful. 
INTRODUCING TELEPHONE 
MEN OF ARKANSAS 

















W. S. Pedley. 


Mr. Pedley is general manager of The 
Southwest Telephone Company, Little 
Rock, Ark., which operates exchanges in 
Arkansas, Oklahoma and Texas. He is a 
product of the Badger State, Wisconsin, 
and known to practically every telephone 
man in the Northwest. 

Mr. Pedley’s 18 years of active service 
in various phases of the industry give 
him an exceptionally broad background 
of experience for efficiently carrying out 
his present responsibilities. 

Mr. Pedley, or “Wes,” as he is known 
to his intimates, is an able executive and 
takes his “job” seriously: but that does 
not keep him from getting a lot of fun 
out of life. Far be it from us to say 
that he is in any wise proud or vain- 
glorious, you will find him the same when 
you call at his office as you did when you 
met him in any other state and he extends 
to you a warm welcome, informing you 
that the Southern States are coming into 
their own and instead of the young man 


going west, to go south. 


Mountain States Company Makes 
Annual Statement 
Denver—Mountain States Telephone & 
Telegraph Co. reports for year ended 
December 31, 1927, net income of $3,888,- 
732 after taxes, depreciation, interest, etc., 
equivalent to $10.11 a share on 384,397 
shares of stock and compares with $4,- 
183,193 or $10.88 a share in 1926. 
Balance sheet as of December 31 shows 
total assets of $69,858,831 and surplus 
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$5,991,015 as compared with $64,431,773 
and $5,260,398 respectively, at close of 
previous year. 


Texas Association and Commis- 


sion Reach Agreement on 
Poles on Highways 

At a meeting of the state highway com- 
mission of Texas and officers of the 
Texas Independent Telephone Associa- 
tion, the following agreement was reached 
and is now in effect in that state: 

“That telegraph and telephone lines 
might be constructed on the rights of 
way of state highways provided they are 
placed on the extreme outer limits, just 
within the fence lines, so as to interfere 
with or incommode highway construction 
and maintenance as little as possible. 
Article 1416 R. S. 1925, passed in 1874, 
permits this construction for telegraph 
lines and same has been extended by court 
decisions to telephone lines. Such lines, 
however, must be built so as not to ‘in- 
commode’ highways. Where telephone or 
telegraph lines are on the highways and 
the department widens same to 80 or 100 
feet, the companies must remove the lines 
to the outer limits of the new right of 
way upon demand of the department. 

“The commission has decided that the 
electric light and power companies have 
no authority of law to construct pole lines 
upon highways and the department cannot 
permit such construction. In facts, the 
commission cannot authorize the use of 
the highways for this purpose. 

“In accordance with the above, and 
until you receive further instructions, you 
may permit telegraph and telephone com- 
panies to build pole lines on highways 
provided same are placed as near the 
fence line as practicable. Where com- 
panies desire to construct such pole lines, 
they must notify the division engineer in 
advance and he will supervise such con- 
struction in a general way and indicate 
where the pole lines shall be placed. 
Where the widening of right of way from 
60 to 80 feet is pending or proposed for 
the near future, telephone companies 
should be so notified in order that they 
may place their lines at the extreme outer 
edge of the 80 or 100 foot right of way, 
as the case may be. In all cases tele- 
phone and telegraph companies will be 
required to move pole lines at their own 
expense where the highway is widened. 

“Electric light and power companies 
may cross state highways with wire lines 
but no poles shall be set on the right 
of way. The overhead clearance should 
not be less than 30 feet.” 


May Ask Higher Rates 
Detroit—At hearing before the State 
Public Utilities Commission Michigan 
tell Telephone Co. intimated application 
would be made within three months for 

increase in Detroit telephone rates. 
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pany will remain under the supervision 


Changes in Executive Staff d 1 ( _ oe In his capacity i 


of Automatic Electric Inc. — commert - — Mr. Thomp 


is supervision Ove COoTHinnk rcial, 








At the ani ual meeting ot the board ol a great deal ot ittention to the expansioi viii pa and ae departments ad \ 
directors Ol Automat Electric [in of the companys loreign business His Dodge as sales a eeaiie Sinect 
which was held in Chicago, Friday, experience has been both wide and thor supervision over all sales activities 
February 23, H. L. Harris was elected ough, including the management and he newly elected members ot the 
president to succeed H. L. Gary, whi direction not only of the engineering and board of directors are: Theodore Gary 
now becomes chairman of the board manufacturing activities of \utomati A. I Adams, H. L. Gary, F. H. Woods 

Electric Inc ut also of telephone operat r 
ing propertie issociated with Theodore [ 
Gary and Compan) His recent appoint 
ment as president Automatic Electric 
Ine now enable m to give a large 
share of attention to the broader com 
mercial aspects rm itomati telepl nie 
development and it idaptation t the 
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| Harris. Formerly Executive lV tee ( mt Pelton, Vice-Prestdent in Char 


lanufacturing, Research and 


President, Ts Now President of 
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; ;) ’ e) spf / mir ru 
lutomatic Electric Ine evelopment Departments 


Mr Harris has been executive vice Josep] Harris, Grant Pelton, Franklin 











































‘-esident of > compan) a > thr ' 
president of the company for some thre G Clement. H..1 iterets Theuntl 
vears and has, during that time, devoted DeFeess. L. E. Dorkam. W. F. Benoist 
W..  H. Loomis, Jr., and Thomas C 
/ Benoist. I! Ale / Vow / reCUlIT Woods 
e l ice-Prestid. f lutomat 
PP line 
Hotel f: mpire Walter Gallon Sole Owner of 
Exchange 
> ] ; . + ; 
needs of the companys growing list « 
Broadway al 63rd St., New York City | ; Walter J. Gallon of Antigo, Wis., re- 
customers in the foreign held ‘ently purchased the interest of James |} 
. ; i Cnas¢ af teres ‘ a 
M. P. MURTHA, Gen. Mer. ‘ I \ : ‘ 
Succeeding M1 Harris, Mr \\ | Collins in the Antigo Tele phone (‘om 
af a ' Benoist, formerly vice-president — and pany and is now holder of all interests 
£ { ; ; eta ity ; :' ; 
thw, wey treasurer, NOW DEecOMes EXECULIVE VICE the company. Gallon is president of the 
Sy <! J president, relieving Mr. Harris of th Wisconsin Telephone Associatio1 
Vase: J. aA P , 1 . £ ol : 1 
. ‘a a5 more direct supervis 1 ne practica 
SE fon STR 
i? Fi ea ss ffairs of the compat 
iss Te yea AT — Ce Purdue Plant Conference 
aie: y ir eee oy Mr. Benoist | levoted some thirty rl | tel 
ffs 5 ee ree sf PEROISE NaS CEVOLCG SOK [he annual telephone plant conference 
546,05] « SOg Sune -- 2 ; ‘ f seni ta. selandion oa oe ‘ : 
Pan ae . Daagecteg) ihe CaS OF GCUVEY tO tere] € Work at ot the Indiana Telephone Associatior 
ae Gog) fe a eer , , 
, be EH ne the is Ww ‘ ( ( sponsored by the electrical engineering de 
ook PMaa 88 8t7.~ hy ' well wictale i adie 
Wists Bas 380809 %',> has been associated matic [lec partment of Purdue University, at Lafay 
sé ai 38aaseg Ya» 
: dtieane re q oharadutitdinas essively assist- ete, Ind., will be held March 22 and 23 
Es ye int sales manager, sales manager, assis vith a banquet and good time on_ the 
Aco met nt general n —_ ' more recent! . _ 
a venera Manat i mo recent evening i the 22nd Some of the QI 
: ‘ Laest Ltrs rer \ly ? ae . 
ce-preside unt ea a. 5:3 cessful telephone plant men and Purdu 
Hauck has been appointed easurer to Instructors are on the program and a 
\ NEW fourteen-story fireproof stru succeed Mr Benoist vith | B. lacksor Oe Se e P ‘ 
ture ntaining every modern conve . Sp i Vitation tO Managers to attend 
nier ind “Servidor” service formerly cashier, as assistant treasure and have some of their plant men wit! 
RATES Grant Pelton, who was recently elected them is extended to Indiana and Illinois 
= nak Fen with bath 350 1 member t the boa directors, tf telephone nterests 
Double Room with bath 56.00 tains his capacit as ce-president. cé 
[he Location Is Unique tinuing to have active charge of the Williamsport, Pa.— Permission has beet 
Subway, elevated, press ears, buses, mManutacturing da d re irch and develoy iven the Lovals | Telephone ( ompal 
all at door. ‘inest parking : , . a : 
space in the city. ment departments to purcha the Blooming Grove Tel 
he commer il t ( he 1 ( mpa 
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BELL ANNUAL REPORT 
(Continued from page 30.) 
improved types. It is planned during the 
present year to place in service over 
100,000 additional miles of carrier circuit 
The management has continued its 
efforts to provide working conditions for 
the personnel that make for the greatest 
possible individual achievement and 

satisfaction 
The plan, inaugurated in 1926 and re 
ferred to in last year’s report, whereby 


employes may obtain from certain life in 


surance companies any of the standard 
forms of life insurance policies on a 
monthly or weekly premium payment 
plan, has met with success 

Since 1912 the Bell System has man 
tained a plan for employes pensions 
disability benetits and death benetits. The 
companies of the Bell System in 1927 
adopted a plan of charging to expenses, 
currently, amounts which will, with the 
interest earnings thereon, at the time em 
ploves are retired on service pension pro 
vide a sum sufficient to pay such pensions 
These monies are paid to a trustee whe 
invests them until needed This impor 
tant step further insures the integrity of 
the pension pla 

The year just past has, we hope, been 
gratifving alike to the millions of Bell 
telephone users and the hundreds of thou 
sands of stockholders. The accomplish- 
ments have given real satisfaction to the 
personnel to whose loyal and efficient 
efforts they are due. Results to be sat 
isfactory must meet the approval of all 
three of these groups Then and only 
then can progress be considered real and 


permanent 


Frank L. Eldridge Opens Offices 
at 11 S. La Salle St., 
Chicago 
Frank L. Eldridge, vice president of 
the Carbon Products Co., Lancaster, 
Ohio, has opened offices in the Roanoke 
building, 11 South La Salle street, Chi- 
cago, where he will handle the telephone 
and railway sales end of the battery busi- 
ness of which he is so familiar, and of 
which he has made such a wonderful suc 
cess. He will cover as many conventions 


as possible, but Frank is going to be a 


very busy man the balance of this year. | 


One thing vou can count on, though, and 
that is, he is always ready and has time 


to meet his friends and customers 


Television to Be General in U. S., 
Is View 

Leading telephone exchanges all over 
the country soon will be equipped with 
television apparatus, S. P. Grace, New 
York, general commercial engineer for 
the Bell Telephone laboratories, told dele 
gates to the 19th annual convention of 
the Wisconsin State Telephone Assn. in 
the New Pfister hotel yesterday. 
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KESTER 
eAcid Core SOLDER 


For all iron linesuse Kester Acid 
Core Solder. The scientific flux 
in Kester is less corrosive than 
the alleged non-corrosive pastes 
now on the market. It is much 
cleaner and far more active. 


Packed on one, five, ten and 
twenty pound spools, and one 
pound coilsin cartons. Standard 
gauge No. 3 about ' iach in di- 
ameter. (Can be furnished in 
severalalloysand many gauges.) 


KESTER 
Rosin Core SOLDER 


For all switchboard and inside 
work use Kester Rosin Core Sol- 
der. Absolutely non-corrosive, 
purerosin fluxinsidethis genuine 
solder makes it safe, simple and 
sure on any delicate job. Packed 
on one, five, ten and twenty 
pound spools, and eighteen inch 
lengths in five pound boxes. 
Standard gauge No. 5 about 3-32 
inch in diameter. (Can be fur- 
nishedin several alloysand 
many gauges.) 


Samples upon request 









Solder- protect 
your lines—--- 


---— eliminate costly maintenance 


VERY joint in a telephone system is a 

potential trouble maker unless it is sol- 
der-protected. The time spent in finding these 
high-resistance joints on intermittently 
open and closed circuits causes the unneces- 
sary expense that cuts too deeply into the 
net profits. 

Line splices and sleeveconnections—unpro- 
tected bysolder arean outstanding example. 
Mechanical joints, which at the start may 
prove satisfactory enough, will have but a 
short life before trouble starts. 


Subjected to all outdoor conditions, the 
splices or sleeves are constantly affected by 
temperature Changes causing expansion and 
contraction—the joint loosens. Smoke, 
water and ice get in their share of the dam- 
age — swaying with the wind, vibration 
from numerous sources finally conquerevery 
mechanical joint. Then costly trouble- 
shooting commences—the offending joint 
is finally found after perhaps hours and even 
days and months of hunting. As a means 
of repair, the joint is promptly “‘bridged”’ 
—and if unprotected by solder there are 
two sources of further trouble. No wonder 
telephone officials bemoan the high cost of 
maintenance—- -- 


Solder-protect your lines, new or old 
—eliminate unnecessary maintenance 


Kester Acid-Core wire solder on each outside conne:- 
tion makes any mechanical joint electrically secure. 
A splice can be soldered with Kester in less time than 
it takes to apply sleeves or bridges, and at a fraction 
of the cost. Kester with its self-fluxing feature cuts 
ordinary soldering time one-third—it is easy to use. 
Underwriters Laboratories examined. 


For sale by ALL telephone supply houses 


KESTER SOLDER 


Self-Fluxing 


Manufactured by 


CHICAGO SOLDER COMPANY 
4218 Wrightwood Avenue, Chicago, U.S.A, 


ORIGINATORS AND WORLD’S LARGEST MANUFACTURERS OF SELF-FLUXING SOLDER 
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Ta-Bed Ideal for Telephone 
Exchanges 


This publication is always on the look- 
out for worthwhile improvements for the 
telephone exchanges. It has in mind the 
principle of service and the comfort of 
employes, which of course is inseparable 
from the best service. 

This unusual piece of furniture, known 
as the Ta-Bed, has recently come to our 
notice and it seems peculiarly adapted for 
use in exchanges for the night operator 
and for emergencies. It is a combination 
table and bed—during the day, a very 
fine-looking table, and at night a com- 
fortable, full length bed with Simmons 
fabric springs and an exceedingly sub- 
stantial construction. 





Table by Day—Table 28 by 40 inches. 


It takes scarcely a minute to convert 
the Ta-Bed into a sleeping bed. Three 
simple twists of the wrist and it is open 
and ready to use. The place where the 
drawers on an ordinary table would be 
located is used for concealing the springs 
and the mattress of the Ta-Bed in a very 
compact space, amply ventilated, and by 
the simple movement of sliding the table 
top back, the springs and mattress and 
bedding are unfolded and the Ta-Bed is 
ready for use. The legs are equipped 
with domes of silence, so that the table 
slides easily over the floor, carpets or 
rugs. If it is too hot on one side of the 
room, it can easily be moved to the other 
side, where the air is cooler. It is in 
truth and fact, a portable bedroom. 

These Ta-Beds are made up in three 
distinct style, the Jacobean, as shown in 
the illustration; the Tudor, or Colonial, 
which is a plainer style and is shipped 
K. D., and the Colonial Low-Boy. 

This Low-Boy has the appearance of 
three drawers, the two upper drawers 
being imitation and take care of the bed 
construction, while the lower drawer is a 
large, deep and wide drawer, that can be 
used for anything that one needs extra 
drawer space for. In this style, you have 
an article of furniture that gives you 
three services in one in the way of a 
table, a bed and extra drawer space. 

The Low-Boy comes in only the one 
size, is 31 inches from the floor, with 
the top 28 by 40 inches, and opens out 
into a bed 32 inches wide and 75 inches 
long, which is longer than a regular bed. 
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The Jacobean and Tudor styles both 
come in two sizes. The library table, or 


larger size, which has a top 28 by 56 





inches and opens out into a bed 48 inches 
wide by 76 inches long. Because of the 
greater width in these springs, there is 
greater resiliency to them and it makes 
this size so much more desirable in every 
way. 

The smaller size Ta-Bed has a top the 
same size as the Low-Boy, which is 28 
by 40 inches and opens out into.a bed 32 
by 75 inches. These Ta-Beds are regular 
table height from the floor and the beds 
are regular bed height. 

Each bed is equipped with a foot-board 
at the extreme end, which primarily is 
intended to hold the mattress in place 
when the springs are being rolled up, but 
when opened out gives extra length to 
the bed and also makes it possible to use 
the pillows at either end. 

If one should want plenty of fresh air, 
the pillows could be placed at this other 
end, but if one should desire to keep a 
draft from one’s head, this can be done 
by placing the pillows at the opposite end. 

The construction works beautifully on 
springs and snaps in place with mechan- 
ical precision. There is absolutely nothing 


»f order. 


to get out 

The illustration shows how artistically 
the Ta-Bed works up in the surroundings 
of a living room and as all styles are 


made in either the mahogany or walnut 


finish, with a five-ply veneer top, there is 
an ample variety from which to choose. 

If anyone is inclined to inquire about 
the Ta-Bed, he can get information at the 
office of the Ta-Bed Corporation, 666 


Lake Shore Drive, Chicago 


California Company Opens New 
Exchange Building 

The Santa Monica Telephone company 
of Santa Monica Bay, California, has 
opened a new modern exchange to be 
known as Mar Vista, according to a state 
ment of Manager C. F. Mason of that 
company. It is understood that the Mar 
Vista exchange is one of the most modern 
of any in the state of California. The 
company shows a substantial growth over 
last year, or some 1,750 subscribers added 
for the year. 

An interesting feature of the new di- 
rectory, just issued, is the unique “Buy at 
Home—by Telephone” campaign which 
has been augurated by the telephone com- 
pany. A whole page advertisement is de- 
voted to this campaign, and then a small 
“Buy at Home” card is carried on each 
page of the directory. 


Texas Convention Meets March 
20-23 at Fort Worth 


Texas, one of the most enthusiastic In- 
dependent telephone sections of the coun- 
try, is planning what its officers believe 
to be the best convention ever held in that 
state. 

Conditions in that state have awakened 
the industry to the fact that organiza- 
tions is imperative, and it is felt that new 
energy will be shown at the Texas meet- 
ing. Considerable anxiety has been felt 
lately because of the fact that the rail- 
road commission has indicated that it in- 
tended to have all poles removed from 
the highways. 

And many consolidations in Texas have 
caused the question of outside financing to 
bob up here and there. All these things 
will be discussed at the Texas convention. 
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Known for its comeback power 


NY battery, when new, should give 
good transmission. But therealtest 
doesn’t rest there. The way to judge a 
battery is by its “come-back” power. 
French Ray-O-Vacs 
have earned a well- 
merited reputation 
for their power to 
“come back”. From 
the moment the re- 
ceiver is replaced on 


FRENCH 


RAYA 


TELEPHONE CELL 
















the hook, French Ray-O-Vacs start 
to build up. Throughout their long 
useful life, the voltage remains at far 
higher level than other batteries— 
A.T.& T. tests prove 
it. You’llreduce your 
service cost and in- 
sure better transmis- 
sion by specifying 
“French Ray-O- 
Vacs”. 


FRENCH BATTERY Co. 


Madison, Wisconsin 


Branches: 
Minneapolis Atlanta Kansas City 
Dallas Chicago New York 
Cleveland Detroit Pittsburgh 
Denver Boston LosAngeles 


Also Makers of Ray-O-Vac Radio 

Batteries, Ray-O-Vac Ignition Bat- 

teries and Ray-O-Vac Flashlights 
and Batteries 


FRENCH BATTERY COMPAN’ 


ADISON.WISCONS 
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Evolution of the Telephone! 


Under date of January 21, 1928, 
“Colliers” run two pages of pictures 
called “The Dear Dead Days,’ which 


were supposed to depict conditions of that 
period about 1900. Two of these pictures 
hair and 


were office scenes and the long 


peculiar hair dress of the stenographers 


makes us think that the present day 
“Flapper” with the boyish bob is not 
so bad after all. The long sleeves, long 


skirts and high collars of the dress would 


cause for immediate discharge 
The low 


cut of the men’s clothes would also come 


be just 


today crowned hat and genera 


in for a few good laughs today. The rol 
top desk and most of the other antique 
office furniture has given away to mort 
modern, convenient and comfortable of- 
fice equipment 

Strange to say everything in the pi 
ture has changed except the old style 
candlestick type desk stand telephone 
which is almost identical to the ones 
general use today and which were th 
most up-to-date that we had before the 


advent recently of the so-called “Frencl 
type” or which is better knowns as _ the 


“Meonophone.” | do 


that the telephone has not improved ele 


not intend to infer 


trically but from the point of appear 


ance it is just about the same old article 
of nearly fifty years ago 
\ hile 


thing for the 


the changing of styles in any 


sake of 


create a 


making something 


obsoluete to market for an ar 
ticle that does not perform its work any 
better than the old is probably not sound 
business practice, although we have to 
admit that it is being done in many lines 
during the present time. Regardless of 
whether this theory is correct or not there 
that “Mono 


from a service standpoint is much 


seems to be no doubt the 
phone” 
better than the old style instrument and 
that it 
them all the 


next few years. Even at the present time 


there is every reason to believe 


will make obsolete within 
there seems to be no good reason why the 
the old 
continued when the “Monophone” gives a 


better grade of 


manufacture of type should be 
service even though its 
first cost is somewhat higher. When thx 
“Monophone” comes into general use no 
doubt quantity production will make the 
cost lower than it is today. 

that the 
new instrument over the old style is some 


thing to be 


I realize present cost of the 


considered and contended 
with by the exchange manager and must 
be handled by a slight increase in rates 
which will automatically keep the change 
over to the new type under control. Were 
it not that this new instrument is so im- 


mensely popular a very slight increase in 
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rates so that the difference in cost of the 


two instruments would be paid in two or 


three years would prove an ideal arrange- 
ment. Many would rather pay the differ 
ence in cost in a lump sum and then go 
on paying the old rate and if this could 
be worked out it might prove an ideal 


arrangement in some exchanges 


asked by some companies fot 


Rates 


the new instruments seems exorbitant and 


their object no doubt is to discourage 
their use a make the public like the 
service that they are inclined to furnish 
No doubt some ot the Same companies 
thought the same way about automati 
twenty eal ig 

It is true t i the instruments o 

system cannot ordinarily be changed at 
ne time wwever, it 1s believed that 
serious consideration should be given to 
the exclusive use of the “Monophone” 
vhen al change 1s cut over trom mag 
eto to con battery or trom commot 
hattery to automatic. A slight increase 1 
rates could probably be made at this time 
that ld r the change ovet very 
nicel The exchange that is lucky 
enough to enjoy the distinction of being 
the rst ill \l mophone system should 
not only be the pride ot the ope rating 
company but of the community as a 


whole. 


irate exchange manager informed 


(ne 


me that it was an outrage for some mafi- 
ufacturers to bring out this new design in 
the desk telephone and a still greater of- 
fense for them to send a number out to 
Hollywood to be 
their subscribers to see 


to the 


used in the movies for 
and then clamor 
telephone company to have one 
placed on their line. These same movies 
have been showing in many foreign lands 
for vears and they have in a number of 


the pictures used a hand set of an Eu- 


ropean manufacture and I am of the 
opinion that it was about time that we 
showed an article of our own that was 
an improvement over the foreign type 
[ wonder if there have not been times 


that people in foreign lands have not had 


a good laugh at us with our boasts of 
progress, when they compared the old 
candlestick type desk stand with their 


own more convenient hand set 


Outside ot the convenience of using 


the Monophone there is no doubt but that 


in some wavs it gives much better serv 


ice with fewer troubles than the old style 


In the first place 1t 1s very easy to set the 
old style desk stand down so that the re 
ceiver is propped up slightly on a book 
other numerous 


desk. 


and 


letter tray or one of the 


objects which adorn the average 


This signal 


results in a permanent 
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sometimes a visit of the troubleman ft» 


hang up the Chis trouble 


receiver 1S Im- 
“14 1 
possible on tne 


\ more 
the chap that reaches out at arm’s length 


Monophone 


numerous and serious trouble jg 


and removes the receiver from the hook 
to answer the phone without moving. the 
deskstand near enough so that he may 
speak directly into the transmitter. He 
Il then sit in this position and shout 
cross the de sk to the tele phot e and damn 
he service because he cannot be heard 
istinctl \ vhen referring notes 
taking down notes while talking over 
e telepl t erage individual will 
dow! it the notes and in so doing 
ret the lips ot the necessary speak- 
ng range of the mouthpiece, as required 
or even passable transmission 
The W tvp umetl ( the old 
stvle is no better from this standpoint 
than t ar ype as t Ww al ways 
impossible to strike an average height to 
mount the instrument so that it would suit 
the average heights of a family even when 
making use of the limite idjusting ar 
rangement of the transmitt i! Even 
though the wall set may be mounted the 
right height for certa ndividuals they 
will seldom speak directly into the mouth- 
piece as they should. Detailed instruc- 
tions may be printed in the telephone di- 


rectory or in the local paper or any 


other form possible regarding the proper 


use of the telephone and the necessity of 
speaking directly into the transmitter with 
the ‘lips within an inch of the mouthpiece 
and the subscriber will entirely 
Most 


instrument will speak 


average 
them all 


old stvle 


disregard people when 
using the 
any place within two to twenty inches of 
the mouthpiece and a part of the time 
some of them will turn the head to look 
with 


transmitter 


out of the window and will shout 


the ear turned toward the 


Others will idly gaze at the ceiling or 
dewn while making curly pencil marks 
on the desk blotter. 

Many may say that it really does not 


make much difference whether one speaks 
within a half inch or three or four from 
the mouthpiece as it functions equally well 
My experience has 


on either condition 


been that speaking four inches or more 


from a mouthpiece and not directly into 
loss of as 


Now if 


in a certain exchange connecting 


it may equal a transmission 


much as ten transmission units 
a Ine¢ 
two subscribers has a transmission equiv- 
alent of only ten units and speaking far 
enough from the transmitter to equal a 
loss of ten units added to the loss of the 
line will total twenty units and as thirty 


} 


is considered good transmission they will 
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The Spirit of Service 


An Advertisement of the 


American Telephone and Telegraph Company 


In Juty, 1926, lightning struck the 
Navy Arsenal at Denmark Lake, 
New Jersey. The explosion demol 
ished the $80,000,000 plant, rocked the 
countryside, left thousands homeless and 
many dead. While the community fled in 
terror, fresh explosions hurled fragments of 
shell and debris far and wide. 

High upon the roster of those who re 
sponded to the call of duty were the tele 
phone workers. Operators in the danger 
zone stayed at their posts. Those who had 
left for the day and others on vacation, on 
their own initiative, hurried back to help 
handle the unprecedented volume of calls. 


Linemen and repairmen braved exploding 
| 


shells to restore the service. Within a little 
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over an hour emergency telephone 
service was established, invaluable 

in caring for the victims and in 
mobilizing forces to fight the fire which 
followed. In spite of repeated warnings of 
danger still threatening, no telephone 
worker left the attected area. 

Through each of the day’s twenty-four 
hours, the spirit of service is the heritage 
of the thousands of men and women who 
have made American telephone service 
synonymous with dependability. In every 
emergency, it is this spirit that causes Bell 
System employees to set aside all thought 
of personal comfort and safety and, volun 
tarily, risk their lives to “Get the message 


through.” 
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still be well within the limits of good 
speech. But then we must consider that in 
the average exchange there may be many 
connections where the transmission equiv- 
alent may run as high as twenty or more 
units and with toll connections or rural 
lines it may run as high as thirty. With 
the equivalent of thirty units and speak- 
ing directly into the mouthpiece the serv- 
ice will usually be passable, but when the 
ten additional units are added by not 
speaking within the proper range of the 
transmitter serious trouble must result. 

As it has been proved hecessary to have 
subscribers speak directly into the trans- 
mitter and with an inch or two from the 
mouthpiece at all times and with all tried 
methods of instruction it has been impos- 
sible to make them do so, it seems that 
the only solution to the problem is the de- 
sign of an instrument that the most 
natural and easiest way to use it will be 
the right way. This condition seems to be 
ably met in the Monophone as the natural 
way and the only way to use it is the 
right way and in the exchange all 
equipped with the new type the page can 
be torn from the directory which informs 
the patrons of the correct method to use 
the telephone and the necessity of speak- 
ing directly into the mouthpiece 

Even though the change over to Mono- 
phone might prove quite an expense to a 
company it is also true that in many cases 
expensive changes are made to improve 
transmission in a certain area that prob- 
ably could be avoided if all subscribers 
would make proper use of their instru- 
ment. 

The manager who raises the loudest 
howl about the styles in telephones chang- 
ing after a half century would not think 
of wearing a suit of clothes tailored after 
the styles of fifty years ago, although it 
might be just as serviceable as one made 
after the styles of the day. Also what a 
howl he would raise if he were required 
to drive an automobile of even a 1915 
model. Then why, pray tell, should there 
be such a fuss made over the changing of 
the style of our telephone when it is nec- 
essary to meet the service requirements 
of a progressive civilization. 


Black & Decker Reinforce Dis- 
trict Sales Offices 

R. C. Bastress, formerly with the Fort 
Wayne Iron Store Company, has joined 
the Black & Decker organization to han 
dle Indiana and part of Michigan 

L. W. Beuhausen, formerly with SI! 
cum and Kilburn, has been employed to 
handle Black & Decker products through 
Western Massachusetts. 


G. N. McCarthy will represent Black 





& Decker in Buffalo territory, taki: 
place of H. B. Austin who has been 
transferred to the Chicago district. 
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Program, Telephone Division, 
Oklahoma Utilities Associ- 
ation, Tulsa, Oklahoma 
Tuesday, March 13. 

Opening address, L. W. Scherer, Yale, 
Okla., President, United Telephone Cor- 
poration. 

“1927 Association Activities,” H. W. 
Hubenthal, Oklahoma City, Engineer, 
Oklahoma Utilities Association. 

“Co-operation in the Telephone Indus- 
try,” Geo. M. Kloidy, Lincoln, Neb., Sec- 
retary, Nebraska Telephone Association. 

“Serv-Ice,” J. W. Walton, Hominy, 
Okla., President, Oklahoma 
Company. 


Wednesday, March 14 


Telephone 


Election of Officers. 

“Public Relations,” I. H. Nakdimen, 
Ft. Smith, Ark., President, City National 
Bank ; 
Arkansas Telephone Co. 

“Rural Switching Service Problems,” 
Joseph M. Nelson, Perkins, Okla., Man- 
ager, Perkins Telephone Company. 

General Remarks, Charles C. Deering, 
Chicago, Ill., Secretary, United States In- 


dependent Telephone Association. 


Secretary-Treasurer, Oklahoma- 


“Sound Telephone Accounting,” R. J. 
Benzel, Oklahoma City, General Manager, 
Southwestern Bell Telephone Company. 

Demonstration of Program Service and 
Equipment: L. W. Scherer, Yale, Okla., 
President; and E. L. 
neer, United Telephone Corporation. 

“Service at the Cross Roads,” Miss 


Potts, Chief Engi- 


Anne Barnes, Des Moines, Ia., Represent- 

ative, United States Independent Tele 

1one Associatior 

Traffic Conference—Conduct 

Anne Barnes, Des Moines, Ia 
Thursday, March 15 


‘Telephone Transmission and Protec- 








t M. A. Sanders, Oklahoma City 
Connecting Compa Agent; B. L. Ras 
Oklal 1 City, Transmis ngineer 
he iwestern Bell Tel e Compal 


The Lifting of Heavy Loads 
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Changes in Graybar Organization 

The following changes in organization 
have been announced by Louis Fiille, sec. 
retary of the Graybar Electric Company, 
executive offices, Graybar building, New 
York City. 

Effective as of February 15, J. A, 
Mayer has been appointed Oklahoma 
manager with headquarters at Oklahoma 
City. 

R. W. Conrad has been appointed sales 
manager at Tulsa. 


Paul Van Wagner New Pitts- 
burgh Representative of 





Copperweld Steel Co. 

Paul Van Wagner has recently been 
apponited by the Copperweld Steel Com- 
pany as representative for the Pittsburgh 
district, in charge of central station and 
railroad sales, covering distribution of 
Copperweld products in western Pennsyl- 
vania, western Virginia, western Mary- 
land and the state of West Virginia. 

From 1912 to 1917 Mr. Van Wagner 
was associated with the Charles H. Ten- 
ney Company, as resident engineer on 
high tension and station construction. 
From 1917 to 1927 he served as general 
superintendent of distribution for the 
Richmond Lighting and Railroad Com- 
pany which later became the Staten 
Island Edison Company. 

In 1927 he became identified with the 
Engineering and Management 
manage- 


General 
Corporation’s organization on 


ment, acquisition and engineering prob- 


lems, remaining with that company until 
the recent disposal of its properties 


Finds Spring Business Beginning 
Early 

A. J. Johnson of th 

Electric Company, 217 N 


T 7.8 


e A. J. Johnson 


Desplaines 











street, Chicago, is elated over the busi- 
ness outlook for the sp d summer 
construction period. He states that the 
rush began at least thirty days earlier 
this year than usual and at this time he 
is literally swamped with business. This 
does not mean that u will not get 
prompt shipments from Johns but he 
iS pI r just 1 emergencies, 
it 1 et s, that heavy con 
struction v e experienced this spring 
1 summer 
Berney Richardson Back With 
Commission 
B Ri 1ardson, telep! ne expert to the 
Oklahoma Corporation commission, re- 
ed a sixty-day leave of absence to act 
| g for Southwest 
Telephone Co. in the western part of 
Oklahoma, w head s at Fred- 
erick, Okla., returned to his work with 
the commission recently. Richardson has 
een with the corporation ince the res- 
ignation of H. W. Hubenthal some four 
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VICTOR 


TELEPHONE 


CELLS 




















| Uniform Service * 





Built by specialists 
in the manufacture - 
of Telephone Cells 
for continuous, 
active service in the 
field. The strict uni- 
formity of Victor 
Cells assures uniform 
results and low costs. 











N°6 1% Volts 


Lon, Built For of I 
ong Dependable 4" |} 














Transmitter Circults 


| Positive TERMINAL Dv CENTER 
Manufactured By 


THE CARBON PRODUCTS 


Lancaster, Ohio 








THE CARBON PRODUCTS CO. 


LANCASTER 
11 SO. LA SALLE ST., CHICAGO 


Order through your 
Supply Jobber 
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Illinois Bell Company Announces 
Division of State for Better Service 


To obtain greater operating efficiency 








and closer contact with the telephone CONVENTION 
using public, the Illinois Bell Telephone CALENDAR 


Company, it was announced February 


TEXAS INDEPENDENT TELE- 
PHONE ASSOCIATION 
Fort Worth, Texas Hotel 

March 20, 21, 22 and 23 

OHIO INDEPENDENT TELE- 
PHONE ASSOCIATION 

Columbus, Deshler-Wallick Hotel 

April 11, 12 and 13. 

KANSAS INDEPENDENT TELE- 
PHONE ASSOCIATION 
Topeka, Hotel Jayhawk 

April 3, 4 and 5. 

OHIO INDEPENDENT TELE- 
PHONE ASSOCIATION 
Columbus, Deshler-Wallick Hotel 

April 11, 12 and 13. 

IOWA INDEPENDENT TELE- 
PHONE ASSOCIATION 

Des Moines, Fort Des Moines Hotel 


April 17, 18 and 19. 


INDIANA TELEPHONE ASSO- 
CIATION 
Indianapolis, Claypool Hotel 

May 9, 10 and 11. 
PENNSYLVANIA STATE TELE- 


PHONE AND TRAFFIC 
ASSOCIATION 


A. H. Mellinger, General Manager, Harrisburg, Penn-Harris Hotel 
May 15, 16 and 17. 


UP-STATE TELEPHONE ASSN. 





Chicago Area. 


25th, will divide its territory into two OF NEW YORK 
areas, each with a complete operating or- Rochester, Powers Hotel 
ganization headed by a general manager. May 23, 24 and 25. 





The Chicago area includes the city of 





Chicago and the State area takes in the 
remainder of the company’s territory in 
Illinois and Indiana heretofore constitut- 
ng the Suburban and Illinois divisions. 
The following appointments are = an 
nounced : 

F. O. Hale. vice president in charge 
of operation 

Homer W. Bang, vice president 

\. R. Bone, secretary and assistant 
treasurer, succeeding Ek. G. Drew, retired 

\. H. Mellinger, general manager, Chi 
cago area. 

W. O. Kurtz. general manager, state 
area 

Frank Redmund, assistant vice presi- 
dent 

Verne Ray, general emplovment super 
visor. 

Chicago area—Chief engineer, L. R 
Mapes: general commercial manager, B. 
R. Cooper; general plant manager, P. J] 
Ramsey; general traffic manager, S. ] 
Larned 

State area—Chief engineer, G. B 
West; general commercial manager, F. R 
Cogswell: general plant manager, L. (| 
W. O. Kurts, General Manager, State Jones; general traffic manager, F. A 


lrea. de Peyster. 





| Annual Statements | 








Some gain over 1926 is shown in the 
report of Vice-President John F. Davies 
of the Interstate Utilities Co. of Spokane, 
Wash., to the stockholders and security 
holders of that company. The company 
has covered its requirements for deprecia- 
tion, reserve, interest and _ dividend 
charges, but has not yet been able to earn 
on the real value of the property. Gross 
revenue for the year amounted to $633,- 
572 and expenses including depreciation 
were $480,879, leaving net earning $152,- 
693. Interest charges were $69,953 and 
the amount available for deferred charges 
and dividends was $82,739. 

The report of Superintendent E. R. 
Hannibal shows that 1927 was a year of 
active construction and maintenance work. 
Forty-one specific estimates and forty- 
eight special orders were completed repre- 
senting an expenditure of approximately 
$200,000. The entire outside exchange 
plant at Moscow, Idaho, was rebuilt and 
new dial switching equipment of the 
Automatic Electric type was installed in 
a new two-story fireproof building. Ex- 
tensive work was done in other exchanges 
served by the company. The construc- 
tion program for 1928 calls for an ex- 
penditure of $130,600 with additional 
items of $84,900 if funds are available. 

A five-year construction program in- 
volving the expenditure of $172,000,000 is 
indicated in the annual report of the 
Illinois Bell Telephone Company. In 
1927 the amount expended was $33,847,- 
101 and the estimated amount for 1928 is 
$38,000,000. During the year 1927 there 
was an increase of 80,963 subscriber sta- 
tions. The balance sheet shows invest- 
ment in fixed capital to be $229,437,633 
and total assets as $244,807,870. The 
company has outstanding common stock 
amounting to $110,000,000 and funded 
debt $49,139,400 Telephone operating 
revenue for 1927 was $72,792,844 and 
telephone operating expenses were $51,- 
818,279 after deductions and _ interest 
charges, net income was $9,206,893. Divi- 
dends of $7,000,000 were paid during the 
year and $2,206,893 was carried to cor- 
porate surplus. 


Net gain of 1 


* + 


,523 stations, or 5.4 per 


cent, is shown in the annual report of 
1 


The Southern New England Tel. Co 
operating in the state of Connecticut 
The total number of stations connected 


to the 71 exchanges of the company at 
the end of 1927 was 282,368, indicating a 
development of approximately 18  tele- 
phones for each 100 of population. Dur 
ing the vear the net increase in plant 
investment was $5,922,000 resulting from 
gross additions of $8,050,000 and retire- 
1ents to the amount of $2,128,000. 
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Minimize Drop Wire Failures by Specifying * 


"COPPERWELD” “Ecco 


RADE MARK REG U S PAT. O 


genuine “COPPERWELD can give. 


Twisted Pair Drop Wire 


THE LONG LIFE DROP WIRE 


Over three hundred million feet 
sold in the past five years 


Such results didn’t just come about. They 
the dependable QUALITY and SERVICE that only the 


The genuine may be identified by the “COPPERWELD” 
Trade Mark on tag attached to every coil—look for it. 


Brand” Insulated | 


have been won on 















\ Copnszzall Steel Company 


MAIN OFFICE & MILLS ’-BRADDOCK P.O, RANKIN, PA 
50 CHURCH ST. NEW YORK 29 S. JEFFERSON ST, CHICAGQ | 
403 RIALTO BLOG. SAN FRANCISCO. 











State and 64th Street 
Chicago, U. S. A. 
Distributor to the Independent Telephone Trade 




















Get EVER-PROTECT aid in 


your construction. 


EVER-PROTECT has proved practical and profitable 
in making many hundreds of cable installations under- 
ground without a _ conduit. It protects cable against 
storm damage, corrosion, chemical] action, electrolysis 
and abrasion. 

In liquid form EVER-PROTECT is great for overhead 
work, protecting your cable and messengers against chem- 
ical action and other destructive influences. 

Ask your nearest jobber for complete details. 











Incorporated 


MITCHELL - - IND. 














Consider Quality Fi irst 








A poorly constructed tool of any kind 
is expensive even at a very low price. 


When again ordering torches and fur- 


naces, consider carefully the quality and 
merits of the “ALWAYS RELIABLE” 
line The leading make on the market 


today. FULLY GUARANTEED. 


Order through your regular distributor, 
or mail your order to us with the name of 
your regular distributor. 





COVERED 
BY SEVERAL 
PATENTS 


No. 84 Pr. OTTO BERNZ CO. INC., NEWARK, N.J. 


Established 1876 














Exide 


BATTERIES 


They do the job for which they were 
purchased, unfailingly, continually and 
economically. That, in a nut shell, is 
the reason Exide Batteries are so exten- 
sively used by the large telephone systems 
of the country. 


THE ELECTRIC STORAGE BATTERY CO. 
Philadelphia 
In Canada, Exide Batteries of Canada, Ltd., Toronto 















STANDARD 
Telephone Wires and Cables 








Bare Copper Wire 
Copper Clad Steel Wire 
Plain Rubber Insulated Wire 
Glazed and Flameproof Braided Wire 
Weatherproof Braided Wire 
Lead Covered and Armoured Cables 


Complete information on request 


Standard Underground Cable Co. 


Division of General Cable Corp. 


Boston PHILADELPHIA PITTSBURGH Cuicaco New Yors 
WASHINGTON Detro!t St. Lours SAw PRaNcisco 
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Harry M. Engh Made Manager 
at Erie 


Announcement has been made that 
Harry M. Engh became general manager 
of the Mutual Telephone Company, Erie, 
Pa., January 1, 1928. 


Federal Telephone Mfg. Corpora- 
tion Issues No. 1110 Catalog 


Catalog No. 1110 has just been issued 
by the Federal Telephone Manufacturing 
Corporation, Buffalo, N. Y., describing 
its line of interior private telephone sys 
tem. The catalog is fully illustrated 
showing the different types of phones 
and equipment manufactured by that 
company. 

This catalog is very comprehensive and 
is well worth a place in the files of every 
telephone company. Copies may be had 


by addressing the Federal Telephone 


Manufacturing Corp., Buffalo, N. Y. 


Bulletin Issued by National Fire 
Proofing Company 

A new bulletin has been issued by 
the National Fire Proofing Company of 
Pittsburgh, Pa., on Natco clay conduit 
for underground construction. These 
bulletins are for distribution among tele- 
phone companies; they are yours for the 
asking. The various forms of single, and 
multiple ducts and splits are illustrated, 
showing the different uses to which they 


may be put. 











» CHAPMAN 


i =z, i | _LIGHTNING ARRESTERS 
= MADE BY 
| oh MINNESOTA ELECTRIC CO 


MINNEAPOLIS, MINN. 








As low as 


Addresso h 
$180 dressogtap 
CHEAPER than type- 
writer—SAVES 20% of 
YOUR present costs— 
5 to 15 times FAST- 
ER and BETTER than 
pen or typewriter. 


FREE TRIAL will 
prove it. 


904 W.Van Buren St.,Chicago,Iil. 





J. G. WRAY & CO. 
Telephone Engineers 
Spesteee in Appraisals, Rate Surveys, 
inancial Investigations, Organization 
and Operation of Telephone Companies 
J. G. Wray, Fellow A. I. E. E. 


Cyrus G. Hill 
Rm. 2130 Bankers Bidg., Chicago 











SCRAP PLATINUM 


Highest prices paid for discarded or 
obsolete telephone and switchboard ap- 
aratus; platinum contact relays, ring 
eys, etc. Have specialized in this fleld 
for many years. 
C/ONTACT METALS CO. 


2500 §. Wabash Ave., Chicago 
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Iowa Union Buys Lyle Exchange 

The Lyle (Iowa) Telephone Company 
has been transferred to Iowa Union Tele- 
phone Company, with headquarters at 
Mason City, 


road commission having been secured 


authority of the state rail- 


The Lyle exchange had some 500 sub- 
scribers. 
Georgia Commen Granted 
Increase 
Thomaston, Ga.—The Thomaston Tele 
phone Company has been permitted to 
increase its service rates by the Georgia 
public service commission. In order to 
earn the increase the telephone company 
must spend $50,000 for improvements. 


WANTS 


Rates 7c per word 


WAN TED—Copy of TELEPHONE EN- 
GINEER of December, 1920. Your sub- 
Mail direct 


scription extended 3 months. 
to 236 N. Clark St., Chicago. 


SHORT TIME JOBS WANTED 

Iowa man wants short time jobs repair- 
ing switchboards, installing and repairing 
references. Geo. 


cable, etc. Reliable 


Bishton, Box 645, Cedar Rapids, I... 


FOR SALE 
For Sale Used switchboards, 50 to 
200-line. W. E. 22C drops and jacks. 
Will exchange. G. Beach, Box 146, Cedar 


Rapids, Iowa. 


RECONSTRUCTED EQUIPMENT 


Western Electric No 2A, 3A or No 
‘5A Repeating ’ ils mounted 








per strip i ihe ...$ 4.50 
Western Ele No. 2 3-bar Bdg. gen- 
erators complete with mounting 
rews and cranl a o>: 6 cis areal bo 1.40 
K ogg » 3-bar Bdg. ¢ jenerators 
omplete with mounting screws and 
ink @ 1.7 
Stromberg-Carlson No 992 type 3-bar 
000, 1600 or 250 »*hm Bdg. desk 
sets @ $9.50 {-bar $10.50 5-bar @ 11.00 
Kellogg No. 2696 type 3-bar 1000, 1600 
or 2500 oh m Bdg compacts @ . 7.75 
le ge Ne 6 type 4-bar 1000, 1600 
r 2500 oh Bde ompacts @ 8.7 
Gray slot pay stations, wall or desk 
ty pe 1 5.7 
Monarch Latest type Steel hotel sets 
vitl n sed g gs re‘gnt line or 
Harmonic wit 16, 33, 50 or 66 cy 
ringers ) 
Western Elec No 1317 3 bar 1000, 
600 or 2500 ohm Bag. « mp acts @ 8.25 
Leich Elec. Frequency convert oper- 
ites off 110-volt A. C L ght Ckt 
and delivers 20 cycle 10 to 100 volts 
ringing 1 n $7.50 
Kellogg Local or Common b itte rv 
transmitters complete with new 
mouthy es and backs @ 1.10 
We I E No. 143 Receiver shells 
with caps, per lots of 100 35.00 
New Mouthpieces for any make Trans- 
mitters ; nr 


Write for Our Bulletin 
REBUILT ELECTRIC EQUIPMENT CO. 
Not Ine. 

1940 W. 2Ist St., Chicago 


Vol. 32, No. 3 





Rate Cases Valuations 


Charles W. McKay 


FINANCIAL 
REPORTS 


448 Wrigley Building Chicago 
Phone Superior 3016 











MAGNETO 
DESK SETS 


Western Elec. Co. 1020- 
AL desk stands with 
315 type magneto 
bell boxes, 2 or 3 
bar, 1000, 1600 or 
2500 ohm _ ringers 
(completely __refin- 
ee $10.50 

Kellogg No. 28 or No. 

84 magneto desk sets, 
3 bar 1000 ohm...... 9.00 
4 bar 1600 ohm...... 9.50 

Dean Elec. Co. 3 or 4 | 
bar desk sets....... 7.50 | 

Chicago Tele. Co. 4 or 
5 bar desk sets...... 7.50 

Leich Electric Co. 4 or 
Oe MDS os occ vase 9.00 


Buckeye Telephone & Supply 


Company 
Columbus - - Ohio | 








J.K. Johnston, Telephone Engineer 


During recent years I have been 
privileged to appraise Telephone Kx- 
changes all over the United States. 
The list totals 663. Would you like 
to avail yourself of my services? 


903-4 Lemcke Building, INDIANAPOLIS 








Send for free sample and 
prices on 


UNIVERSAL 
DROP WIRE 
INSULATORS 


Universal Specialty Company 
711 Poplar St., Terre Haute, I 














ACCOUNTING 


Specialization on Public Utility Account- 
ing Records and Audits enables us to 
best serve Telephone Companies. 


HERDRICH AND BOGGS 


ed Public Accountan 
1014Merchants Bank Bldg. se Ind 











Make Your Directory a Source of Income 
Write for Particulars 


J. H. WELKER 


McKinley Block, Canton, O. 
Telephone 8009 


DIRECTORY ADVERTISING EXCLUSIVELY 








Get your 


Telephone Repair Work 


done at the old reliable 
Telephone Repair Shop 
SUTTLE EQUIPMENT CO. 


LAWRENCEVILLE, ILL. 























